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1. Introduction
1.1 About RX-TIMBER

RX-TIMBER is a DLUBAL program family that meets specific demands in timber engineering.
With the programs included in the RX-TIMBER package you can design glued-laminated
beams, continuous beams, columns, frames, purlins and bracings. The governing result com-
binations are created automatically with the add-on module RF-COMBI that is integrated in
RX-TIMBER.

All of the RX-TIMBER programs are able to perform the ultimate and the serviceability limit
state design. The design can be carried out according to the following timber standards:

e EN 1995-1-1:2004-11
e DIN 1052:2008-12

In addition, it is possible to perform the fire protection design according to EN 1995-1-2 or
DIN 4102, part 22.

European Union Various national application documents are available for selection for EN 1995-1-1:2004. The
bewi CSHN Czech Republic list shown on the left presents the implemented national annexes (NAs) and is constantly be-
SMOIN- Gemany ing expanded
I=DK  Denmatk g exp :

—— MEM Metherands .

. RX-TIMBER Glued-Laminated Beam

CINF France

== ONORM Austria The program is used for designing glued-laminated beams with long span lengths. The follow-

ey Palatd
4= 5F5  Firland
I=ss Sweden e Parallel beam
TEUML  ltaly

ing beam types can be designed:

e Monopitch roof beam
National annexes for EC 5 e Curved beam
e Double tapered beam
e Pitched cambered beam with constant and variable height
e Fish beam - parabolic or linear with roundings
Depending on the selected beam type, different input settings are available, allowing you to
calculate unsymmetric beams with and without cantilevers in various combinations. Moreover,
you can take account of typical stiffenings for transversal tension such as bonded steel bars.

RX-TIMBER Continuous Beam
The program designs multi-span beams with up to 20 spans and cantilevers for biaxial bend-
ing. The loads are generated automatically according to EN 1990 or DIN 1055-100. The options
for optimization offered in the standards are implemented in the program. The following
beam types can be designed:

¢ Single-span beam

e Continuous beam

e Hinged girder system (Gerber)
For all beam types it is possible to define the support in x-, z- and y-direction. Optionally, you
can assign moment and shear force releases.
RX-TIMBER Column

The program performs the design for columns with a rectangular or circular cross-section. To
model the connection of a column to a roof truss close to reality, it is possible to define elastic
supports for the column's head and footing.
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RX-TIMBER Frame

The program is able to design symmetrical or asymmetrical three-hinged frames. The coupling
element is represented by a knee connection with finger joints, optionally calculated with or
without intermediate piece. When entering the frame geometry, sloping and direction of la-
mellas can be selected freely.

RX-TIMBER Purlin

The program designs coupled purlins in roofs. Optionally, you can set the design of couplings
inactive to analyze nothing but a continuous beam (however, it is not possible to adjust the
depth of the beam to the moment diagram by using tapers). Wind and snow loads are precise-
ly determined by selecting the roof shape. Coupling elements are provided as nails, special
timber connectors and bolts according to the WT system by SFS intec, or by a user-defined
load bearing capacity.

RX-TIMBER Brace

This program is used to design the bracing of a roof structure. The brace can be defined by
means of three roof constructions and adjusted at will. As steel diagonals are often used for a
roof bracing, the program provides also steel cross-sections. The material nonlinearities of ten-
sion members as well as the reduction of stiffness are automatically considered in the ultimate
limit state design.

Find information about news and developments of the timber programs and add-on modules
on our homepage www.dlubal.com.

We hope you will enjoy working with the programs of the RX-TIMBER family.

Your team from DLUBAL SOFTWARE GMBH

1.2 Company Profile

Since its beginnings in 1987, DLUBAL SOFTWARE GMBH has been involved in the development of
user-friendly and powerful programs for structural and dynamic analysis. In 1990, the company
moved into its current location which is Tiefenbach in Eastern Bavaria. A local branch exists
since 2010 in Leipzig.

When looking at our programs you can feel the enthusiasm of everybody involved in the soft-
ware development, and you will notice the underlying philosophy of all our applications,
which can be expressed in one word: user-friendliness. These two points combined with our
expertise in engineering are forming the base for the ever-growing success of our products.

DLuBAL software has been designed in such a way that even users with basic computer skills
can handle the software successfully after a short while. With considerable pride, we now
number more than 7,000 engineering offices as well as construction companies from a variety
of fields and places of higher education all over the world among our satisfied customers. To
remain true to our objectives, there are more than 150 internal and external employees work-
ing continuously on the development and improvement of DLUBAL applications. In case of
questions and problems, our customers can always rely on our qualified fax and email hotline.

The perfect balance between price and performance combined with excellent customer ser-
vice provided by experienced civil engineers make DLUBAL programs an essential tool for any-
one working in the areas of structural engineering, dynamics and design.
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Dipl.-Ing. (FH) Bastian Kuhn

14  Using the Manual

Many roads lead to Rome - this policy also applies to working with RX-TIMBER. The descrip-
tions in this manual follow the sequence and structure of the tables available in the RX-TIMBER
programs. The first chapters describe general program functions such as file management, ta-
ble arrangements and printout. Beginning with chapter 10, the manual presents the individual
programs by describing examples.

The text of the manual shows the described buttons in square brackets, for example [Apply].
At the same time, they are shown in the left margin. In addition, expressions used in dialog
boxes, tables and menus are set in jtalics to clarify the explanations.

The index at the end of the manual helps you to find specific terms and subjects. However, if
you don’t find what you are looking for, please check our website www.dlubal.com where you
can go through our FAQ pages by selecting particular criteria.
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2. Installation

2.1  System Requirements

The following system requirements are recommended in order to use RX-TIMBER without any
difficulties:

e Operating system Windows XP/Vista/7/8

e x86 CPU with 2 GHz

e 2GBRAM

e DVD-ROM drive for installation (alternatively a network installation is possible)
e 10 GB hard disk capacity, including approximately 1 GB required for installation

e Graphic card with OpenGL acceleration and resolution of 1024 x 768 pixels. Onboard
solutions and shared-memory-technologies are not recommended.

RX-TIMBER is not supported by Windows 95/98/Me/NT/2000, Linux, Mac OS or server operat-
ing systems.

No product recommendations are made - with the exception of the operating system - as
RX-TIMBER basically runs on all systems that fulfill the system requirements mentioned above.
If RX-TIMBER is used for intensive calculations, the guiding principle 'the more, the better'
applies.

2.2 Installation Process

The program family RX-TIMBER is delivered on the DVD called Stand-Alone Applications. The
DVD contains the stand-alone programs RX-TIMBER, CRANEWAY, COMPOSITE-BEAM and
PLATE-BUCKLING. The installation of RX-TIMBER includes all programs that are available in the
RX-TIMBER product range.

Before you install RX-TIMBER, close all applications running in the background.

Please make sure that you are logged on as administrator or to have administrator rights for
installing the program. When working with RX-TIMBER, user rights will be sufficient. For de-
tailed instructions, see the user rights video on our website.

I Program RX-TIMBER © 2013 Dlubal Software GmbH
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2.2.1 Installation from DVD

On the back side of the DVD case, you can find installation instructions.

e Insert the DVD into your DVD-ROM drive.

e Theinstallation process starts automatically. If it does not start, the autorun function is
probably deactivated. In this case, start the file setup.exe on the DVD either in the Ex-
plorer or by entering the command ,D”\setup.exe in the input field of the start menu
(,D' refers to the drive letter of your DVD drive).

e In the start dialog box, select the language.

:

F™ Language

Stand-Alone (
Applications

RX-HOLZ I RX-TIMBER Espaiiol

T T L W W W S R

KRANBAHN | CRANEWAY Frangais
VERBUND-TR | COMPOSITE-BEAM Italiano
FE-BEUL | PLATE-BUCKLING Polski

e Portugués

Pycckuii

©2012 Ingenieur-Software Dlubal GmbH = www.dlubal.de = www.dl

Figure 2.1: Language settings

¢ Inthe next dialog box, define the program version (64-bit or 32-bit).
e Follow the instructions of the Installation Wizard.

Connect the dongle to a USB port of your computer only after the installation is complete.
The dongle driver will be installed automatically.

Moreover, the DVD contains instructions for installation and the RX-TIMBER manual in PDF
format. To open it, you need the Acrobat Reader that you can install from the DVD.

RX-TIMBER as full or trial version

When you start the program for the first time after the installation has been completed suc-
cessfully, you have to decide if you want to use RX-TIMBER as a full version or a trial version
running for 30 days.

To use this program as full version, you need a dongle (hardlock) and an authorization file Au-
thor.ini. The dongle is a plug-in device that you have to connect to a USB port of the computer;
the authorization file contains coded information for your license(s). Usually, we send you the
Author.ini file via e-mail. You can also use the Extranet on www.dlubal.com to access the au-
thorization file. Save this Author.ini file on your computer, an USB flash drive, or in the network.

The authorization file is needed for every work place. You can copy the file as often as you like.
If, however, the content of this file is changed, the authorization becomes invalid.

Itis also possible to run the full version of RX-TIMBER as a softlock licence without dongle.

10
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2.2.2 Network Installation

Local licenses

The installation can be started from any drive of your computer or server. First, copy the con-
tents of the DVD to the relevant folder. Then, start the file setup.exe from the client. The follow-
ing steps do not differ from the DVD installation.

Network licenses
In case of network licenses, install the program on the work stations as described. Then, the

licenses will be approved by the SRM network dongle. Find detailed information about in-
stalling the network dongle in the instructions available on our website.

2.2.3 Installing Updates and Other Programs

The DVD contains the complete program package of RX-TIMBER together with other stand-
alone programs. When purchasing a new add-on module, you will not necessarily receive a
new DVD but always a new authorization file Author.ini. To update the authorization without
reinstallation, select Load Authorization File on the Help menu in the respective RX-TIMBER
program.

Old program files are removed and replaced by new ones when updating the program within
one series of a version (for example 2.02.xxxx). Of course, your project data is preserved! When
updating the program to the next series (for example 2.03.xxxx) the new version will be in-
stalled parallel to the old version (see below).

If you use printout report headers that you have defined yourself, save them before installing
the update. The headers are usually stored in the file DlubalProtocolConfig.cfg that you find
in the general master data folder C:\ProgramData\Dlubal\Stammdat. The file won't be over-
written during the update. Nevertheless, saving a backup file may be useful.

We also recommend to save your report templates before you install the update. They are
stored in the file RfemProtocolConfig.cfg in the folder C:\ProgramData\DIubal\RX-TIMBER 2.xx\
General Data.

The projects linked in the Project Manager are managed in the ASCII file PRO.DLP which can
normally be found in the folder C:\ProgramData\Dlubal\ProMan (see Figure 4.19, page 25). If
you want to uninstall RX-TIMBER before installing the update, you should save this file, too.

2.2.4 Parallel Installation of Dlubal Programs

The DLuBAL applications RX-TIMBER 1 and the individual series of version RX-TIMBER 2 can be
run parallel on the computer since the program files are stored in different directories. The de-
fault folders are the following for a 64-bit operating system:

e RX-TIMBER 1: C:\Programs (x86)\Dlubal\RX-TIMBER1

e RX-TIMBER 2.01 C:\Programs\Dlubal\RX-TIMBER 2.01

e RX-TIMBER 2.02 C:\Programs\Dlubal\RX-TIMBER 2.02

e RX-TIMBER 2.03 C:\Programs\Dlubal\RX-TIMBER 2.03 etc.

All models created with RX-TIMBER 1 can be opened and edited in RX-TIMBER 2.

Models from RX-TIMBER 1 won’t be overwritten when saving them in RX-TIMBER 2 because
both programs use different file endings: RX-TIMBER 1 saves model data in the format *.rh1,
RX-TIMBER 2 in *.rh2.

RX-TIMBER uses the analysis core of RFEM but is installed independently of RFEM. Thus, it runs
stand-alone: An RFEM installation is not required.

A model created with RX-TIMBER can be opened in RFEM or RSTAB.

I Program RX-TIMBER © 2013 Dlubal Software GmbH
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3. Principles for RX-TIMBER

3.1 Restrictions

Please note the following comments. In this way, you can avoid assuming automatisms that
are not given in RX-TIMBER.

The concept of the software aims at avoiding unnecessary input. Therefore, defining snow and
wind loads has been simplified as far as possible by integrated load generators. But as you may
understand, considering all options of variation is not possible. The following items must be
taken into account:

e When generating loads the program acts on the assumption of a hall whose sides are
closed. Wind loads from roof-lifting internal wind can be taken into account for halls that
are open on one side by the option with Permeable Walls.

e Blowings and slippings of snow loads must be defined manually.

¢ RX-TIMBER Glued-Laminated Beam does not generate any horizontal load from wind
and earthquakes on the gable.

e The wind load in RX-TIMBER Continuous Beam is always determined for the maximum
possible value of loading. For this purpose the program determines always the maximum
and minimum stressed area of the respective geometry.

3.2  Start RX-TIMBER

2 [omy To start the program, use the Windows Start menu or the Dlubal icon on the desktop.
5& File management and Project Manager are described in chapter 4.
Dlubal The relevant RX-TIMBER program starts automatically after creating a new model or by double-
RX-TIMBER

>0 T-bit clicking a model that is already available.
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4. File Management

This chapter explains how data is organized in the Project Manager. In addition, the chapter
describes the data import and export with the interfaces integrated in RX-TIMBER for exchang-
ing data with other programs.

After starting the program on the Start menu in Windows or by clicking the RX-TIMBER icon,

z -
- the Project Manager appears where you can create new models or select files that are already
available.
DMMubal
RX-TIMBER The Project Manager provides access to the individual timber programs of the RX-TIMBER
2.01 32-bit family.

4.1  Project Manager

In structural analysis a project is often subdivided into several models. The Project Manager
helps you to organize data of your Dlubal applications. You can also use it for managing mod-
els within the network (see chapter 4.3, page 27).

The Project Manager can be left open as a stand-alone application when working in RX-TIMBER.

When you open the Project Manager, the following multi-part window appears. It has its own
menu and toolbar.

&) Project Manager = 5 |
Project Model Edit Archive Data View
[ & ma | By K ®pE Current Project: | ) Examples RX-TIMBER | Current Template Category | Defaut =
Project Navigator B X || Projects | RFEM | RSTAB | SHAPE-THIN | SHAPE-MASSIVE RX-TIMBER ‘ CRANEWAY | COMPOSITE-BEAM | All
=@ ng[t‘sd Eh Model Name Description LC RC Results Report  Weight [t] Dimensions [m] Created on i
uildin
jD\uhalgxamp\Es 5 01.g! 1 ] m] 7.844 32495 x0.300 x 4330 | 26.08.2010 14:50
2 Examples 02,91 1 O || 8557 |33.500 x0300x 2447 | 26.08.2010 14:50
&3 Examples RX-TIMBER ! L] T 763633000 %0300 1400 | 26082010 14:51 |5
(23 Examples RX-TIMBER ] O 3822003004354 | 26.08.2010 14:51
-3 Projects O O 35.000 x0300 3386 | 26.08.2010 14:51
() Steel Structures and Systems O O 25050 %0300 2,556 | 16.03.2011 21:19
() Timber structure O O 22909 x0.300 x4.345 | 26.08.2010 14:52
Templates O O 17.500%0.300x2112 | 16.02.2011 21:20
1) Default % Example 1 - Beam.gl | Parallel beam with O ] 32495 x0.500 4,430 | 26.08.2010 14:53
9 Example 2 - Beam.gl | Menopitch roof be O ] 33.500 x0.300 2,447 | 26.08.201014:53 | =
“ [ »
Details R X || Preview ax
Model Name 03.q1 -
Description
Type Wall XZ =
Modules 2 X | Nodes 7
RX-TIMBER Lines 6
7| Glued Laminated Beam Surfaces 0
Members 6
Solids 0 i
| Continuous Beam
i LC 17
co 0
[| Column
UT RC 0
= Results No <
| Frame 4 1L} [
H— Thumbnails
] Purlin — H — H - e
H—
B Brace
H=
0L.gl 02.g 03.q! 04.g1 05,1 06.gl 07.q1 -
4 [} 3
Ready Selection: Model 03.01 Objects Count: 16

Figure 4.1: Project Manager

Project navigator

A navigator listing all projects in a tree structure is displayed on the left. The current project is
set bold. To select another project, double-click the relevant entry, or use the list Current Pro-
ject in the toolbar. The table to the right of the navigator lists the models contained in the se-
lected project.
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RX-TIMBER programs

All programs of the RX-TIMBER family are displayed below the Project Navigator. They repre-
sent a filter possibility that can be used to show only the models that belong to a particular
timber program.

For example, if you select Glued Laminated Beam, the Manager shows only the model files in
the right part of the window that were created with the program RX-TIMBER Glued Laminated
Beam. To create a new model in the program, click it with the right mouse button.

Table of models

The models are arranged in several tabs, sorted by Dlubal applications. The tab RX-TIMBER lists
all RX-TIMBER models contained in the selected project. The Model Name and Description as
well as significant model and file information including name of the user who created and
edited the model are displayed.

To adjust the column display, select Manage Register Columns on the View menu of the
Project Manager, or use the toolbar button shown on the left (see page 23).

Details

This part of the window shows all information available for the model that is selected in the
window section above.

Preview

The selected model is displayed in a preview. The size of the preview window can be adjusted
by moving the upper edge of the window.

Thumbnails

The bottom area of the Project Manager offers you a graphical overview about the models
contained in the selected project. The thumbnail images are interactive with the table above.

Details @ x Use the pins to minimize particular window parts. They will be docked as tabs in the footer.

4.1.1 Project Management

Create a new project

To create a new project,

¢ select New on the Project menu or
o click the button [New Project] in the toolbar shown on the left.

&) Project Manager

Project Model Edit  Archive Data
0 -g ) By £y X0
Project [ New Praject (Ctrl=N) B

amples
Examples RX-TIMBER

Figure 4.2: Button New Project

@ The dialog box Create New Project opens where you enter the Name of the new project. Then,

select the Folder in which you want to save the models. Use the [Browse] button shown on the
left to set the directory. You can also add a short project Description. It will be shown in the
header of the printout report and has no further relevance.
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Create New Project [&J
New Project
Mame Drescription
Project: Miller Mew building for company hall
Flace
project
under: | &9 Projects j
Falder: C:AUsershPietzckerG DLUBAL-IMTERMAD ocumentshDubalProjects\Miller E
j f_ﬁ ak. ] | Cancel |

L 4

Figure 4.3: Dialog box Create New Project

Itis also possible to create sub-projects in the Project Manager by selecting a project in the list
Place project under. The new project will be displayed as sub-project in the navigator. If you do
not want to use this setting, select the list entry Projects on the top of the list. Then, the project
will appear as main entry in the navigator.

After clicking [OK], a new folder with the project name will be created on the local or network
drive.

Connect an existing folder
To integrate a folder already containing several RX-TIMBER models as a project,
o select Connect Folder on the Project menu of the Project Manager or

e use the button [Connect Folder] in the toolbar shown on the left.

&) Project Manager

Project Model Edit Archive Data View

D oo™ o X |0
Project Navig’ -
—| Connect Folder [Ctrl+0) i
=)l Proje

-2 Building AB
i) Dlubal Examples

Figure 4.4: Button Connect Folder

It is irrelevant on which local or network drive the folder that you want to connect is located.

It will be included into the file management and left at its location — similar to the creation of a
shortcut on the desktop. The information is saved in the ASCII file PRO.DLP in the ProMan
folder (see chapter 4.1.4.3, page 25).

A dialog box opens that is similar to the dialog box shown in Figure 4.3. Enter the Name and
Description of the project, and use the [Browse] button to set the directory for the relevant
Folder. If a project is specified in the list Place project under, the connecting folder must be con-
tained within the directory of this project. The folder will then be managed as a sub-project.
But if you want the folder to appear as an independent project in the Project Manager, select
Projects on the top of the list.

Tick the option Connect folder including all subfolders to connect all folders contained in the
selected folder at once with the management of the Project Manager.
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Disconnect a folder
To disconnect a folder integrated in the project management,

¢ select Disconnect on the Project menu of the Project Manager (project must have
been previously selected) or

e use the project's context menu in the navigator.

&) Project Manager

Project Model Edit Archive Data View

D v 8 ED K B = Current Project:
Project Mavigator o x
E|"" Projects
- Building AB
<) Dlubal Examples
- ) Examples
Examples RX-TIMBER
) Examples| ¥ New... Ctrl+M
- Projects | %) Connect Folder... Ctrl+0
- J Steel Stru
- Timber st

Import Folder...

Templates Create Folder
¥ Delete Del
r& Disconnect I Ctrl=Del
L
Copy...

Rename Folder

Set as Current Project

Archive...

MS Explorer...

Properties...

Figure 4.5: Context menu of a project

The project will be removed only from the internal management. The folder on the hard disk
and its contents will be kept.

Delete a project
To delete a project,
o select Delete on the Project menu of the Project Manager (project must have been
previously selected)
o click the [Delete] button in the toolbar shown on the left
e use the project's context menu in the navigator (see figure above).

=) Project Manager

Project Model Edit Archive Data View

[ &l By % &= [EEE)
Pnijecl Mavigator

Projects
Building AB
i) Dlubal Examples

Figure 4.6: Button Delete

The folder including its contents will be completely deleted from the hard disk.

If the folder contains also files from other programs, only the files of Dlubal applications will be
deleted. The folder itself will be preserved.

To undo the deletion of projects,

select Restore from Dlubal Recycle Bin on the Edit menu of the Project Manager.

The Dlubal recycle bin is described in chapter 4.1.4.2 on page 24.
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In case files stored on a network drive are deleted, they are copied via network into the Dlubal
recycle bin on the hard disk, which is different to the Windows standard where data is irrecov-
erable. In this way, you can restore files deleted on network drives from the relevant computer.
If you don't want the files to be copied into the recycle bin, we recommend to simply discon-
nect the project (see above). Then, you can delete the data from the network drive manually.

Copy a project
To copy a project,
o select Copy on the Project menu of the Project Manager (select project previously) or

e use the Copy entry in the project's context menu in the navigator (see Figure 4.5).

Copy Project [iz-,l

Project to Copy

Mame Drescription
Project: Examples R<-TIMBER

Project -
location;  Projectsh

New Project

Mame Drescription

Project:  Copy of Examples R R¥-TIMBER - Reference examples description

Flace

project

under: | &9 Projects j

Falder: [:ATransfer\Timber Projects - Buildings
j ak. | | Cancel |

L5 4

Figure 4.7: Dialog box Copy Project

Enter the Name, Description and the location of the new project in the Project Manager, and
define the Folder that will be created by the copy function.

It is also possible to copy the project with the Windows-Explorer. Then, you can integrate the
new folder as a connected folder into the management of the Project Manager (see chapter
Figure 4.4, page 15).

Rename a project / change description

To change the description of a project subsequently,

o select Properties on the Project menu of the Project Manager (select project previously)
or

e use the Properties entry in the project's context menu in the navigator (see Figure 4.5).

The dialog box Project Properties opens where you can change the Name and Description of the
project. The Folder of the project is also displayed.

Project Properties [iz-,l

General Info

Mame Drescription
Project: Examples Ri<-TIMBER  FRX-TIMBER - Reference examples description

Falder: C:AUszershPublichDlubalsProjects\Timber structurel,

@I (0] 3 ] | Cancel

L5 4

Figure 4.8: Dialog box Project Properties
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Import a project folder

After changing the computer, you can restore the complete directory tree of the Project Man-
ager without copying the file PRO.DLP (see chapter 4.3, page 27). All projects included in a
folder will be entered in the project management (which means that this folder must contain
projects, not models). In this way, the projects do not need to be connected individually.

To open the dialog box for importing a project folder,

select Import Folder on the Project menu of the Project Manager.

rImportfoIder [iz-r
[

Import Folder

Flace projects under: | :’ Projects

Folder: D\ Transfer\Timber Projects - Buildings H

| Connect folders including all subfolders

@I (0] 3 ]| Cancel |

L

Figure 4.9: Dialog box Import folder

In the list Place projects under, define the way how you want to integrate the project folder into
the management. If you want the folders to appear as independent projects in the Project
Manager, select the list entry Projects on the top of the list. Use the [Browse] button shown on
the left to set the directory for the Folder to be linked.

Tick the option Connect folders including all subfolders to integrate all subfolders of the folders
into the management of the Project Manager.

18
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4.1.2 Model Management

Open a model
To open a model out of the Project Manager,

o double-click the model name or its thumbnail image,

o select Open on the Model menu of the Project Manager (model must have been previ-
ously selected)

e or use the context menu of the model.

&) Project Manager SNAC X

Project Model Edit  Archive Data  View

ODowme B ddExX BF Current Project: | L Examples RX-TIMBER =] current Template Category | Defaut =l
Project Navigator L « s | RFEM | RSTAB | SHAPE-THIN | SHAPE-MASSIVE RX-TIMBER | CRAMEWAY | COMPOSITE-BEAM | All
=@ P'UJEE“; o Model Narr’\e LC RC Results Report Weight [t] Dimensions [m] Created on Created by bt
(23 Building -
(20 Copy of Examples RX-TIMBER ‘:’(]1 gl ] 7.844 | 32.495x0.300 x4.330 | 26.08.2010 14:50 | Ing.- Software D -
22 Dlubal Examples ] 8557 | 33500 <0300 x 2447 | 26.08.2010 14:50 | Ing.- Software D |
3 Examples 503,91 New With e 33000 %0.300 x1400 | 26.08.2010 14:51 | Ing.- Software D —
& Bxamples RX-TIMBER 04,91 G N = 38.220x0300x4.354 | 26.08.2010 14:51 | Ing.- Software D
-2 Projects 05,91 Open With b | O 35,000 %0.300 x3386 | 26.08.2010 14:51 | Ing.- Software D
() Steel Structures and Systems % 06.g1 ™ 25,050 %0.300 x 2.556 | 16.03.2011 21:19 .- Software D
@ Timber structure 07,91 K Delete Del O 22909x0300x4.345 | 26.08.2010 14:52 il
- B Templates Bl — | Delete Results i = 8
(2] Default : c 1
i Delete Printout Reparts e e
Model Name Send...
Description
Type B3 copy.
Nodes Archive...
Modules A x| Lines
DI Surfaces Setas Read Only
Members Setas ‘Not Read Only’

| Glued Laminated Beam X

EE Solids i
I MS Explorer...

| Continuous Beam co " X

[ Additional Info via MS Excel
RC Additi :
itional Infa via M5 Word

[ ] column Results
k q Histary...

7] Frame Thumbnails Properties... | 2 x
L ~
o —

% Purlin 5
& — = | || |

gm Brace
H= =~ o
Opens an existing model. Selection: Model 02.g1 Objects Count: 16

Figure 4.10: Context menu Model

Use the context menu option Open With shown on the left to select a particular Dlubal applica-
tion with which you want to open the model.

It is also possible to open RX-TIMBER files directly in RFEM or RSTAB.

Shift / copy a model
To copy a model to another project,

e select Copy on the Model menu (model must have been previously selected),
o use the Copy entry in the model's context menu (see figure above) or
o use the drag-and-drop function by holding down the [Ctrl] key.

In the dialog box Copy Model (see figure below), specify the target project and enter the Name
and Description for the copy of the model.

To shift a model, hold the left mouse button down when moving it into another folder.
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Copy Madel [

Model to Copy

Mame Drescription
Project: Examples R<-TIMBER

Model: Example 5 - Beam.gl PFitched cambered beam with constant height, capped with loze
New Model
Select -
project: ] Timber structure j
Mame Drescription
Project: Timber structure

Model: Example 5 - Beam.gl Copy of pitched cambered beam

@I (] 8 ] | Cancel

L5 4

Figure 4.11: Dialog box Copy Model

Rename a model
To rename a model,

e select Properties on the Model menu of the Project Manager (model must have been
previously selected) or

e use the Properties entry in the model's context menu in the navigator (see Figure 4.10).

Maodel Properties [&J
General Info
Mame Drescription
Model: Mew name Fitched cambered beamn with variable height

File name:  C:\UsershPublichDlubalsProjectsh Timber structure\Example & - Beam.gl.h

Contained Data

Results

x| (x|

Frintaut reports

@I @ ()3 ] | Cancel

L 4

Figure 4.12: Dialog box Model Properties

In the dialog box Model Properties, you can change the Name and Description of the model.
The File name and the model's directory are also displayed.

If the model contains also results and printout reports, you can remove such additional Data
from the data record by using the [Delete] button.

Delete a model

To delete a model,
o select Delete on the Model menu of the Project Manager (select model previously),
o click the [Delete] button in the toolbar shown on the left or

o use the context menu of the model (see Figure 4.10).

In the context menu, it is also possible to Delete Results and/or to Delete Printout Reports of the
model specifically. In both cases, input data remains available.

To undo the deletion of models,

select Restore from Dlubal Recycle Bin on the Edit menu of the Project Manager.

The Dlubal recycle bin is described in chapter 4.1.4.2 on page 24.
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Show the history
To check the history of a model,
e select History on the Model menu of the Project Manager (select model previously) or

e use the History entry in the model's context menu (see Figure 4.10).

History of Model: Example 6 - Beam.g| [&J
Created and Last Modified
From user Diate
Created: Ing.- Software Dlubal Gmbk| | 16.03.2011 21:23
Last modified: | Gundel Pistzcker 08.08.2013 16:56
History
Mo Uszer Opened at Saved Comment -

3| Gundel Pietzcker 08.08.2M316:55 | 08.08.201316:56
2| Gundel Pietzcker 08.08.2M316:51 | 08.08.200316:53
Ihg.- Software Dlubz | 16032007 21:23 | 16.03.2011 21:23

m

IZHE (] 8 ] | Cancel

Figure 4.13: Info window History of Model

A dialog box appears showing information about the users who created, opened or modified
the model. The overview includes also the time when the individual actions were carried out.

4.1.3 DataBackup

Archive data

The original models remain available.

To start the archiving process,

¢ select Make Archive on the Archive Data menu of the Project Manager (model or pro-
ject must have been previously selected) or

e use the context menu of the project or model (see Figure 4.10).

Archive [&r

Archive File
Mame: Backup R¥-TIMBER

Folder:  D:ATransfersBackup E

Archive Also
| Results

| Printout reports
| &ll subprojects

| Urknown files
[4ll filez in folder)

Izl 1] ] | Cancel

Figure 4.14: Dialog box Archive

You can back up selected models or even an entire project folder in a compressed backup file.
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The backup file can be generated with or without results and printout reports. Further options
allow for the integration of subprojects and files that do not belong to any of the Dlubal appli-
cations.

When the Name and Folder of the archive file are defined, you can create a ZIP file by clicking
[OKI.
Extract from archive

To extract data from the archive,

select Extract Project/Models from Archive on the Archive Data menu of the Project
Manager.

The Windows dialog box Open appears where you can select the ZIP backup file. After clicking
[OK], the contents are displayed.

' ™
Extract Project with Models from Archive ﬂ

Select Project Select Models to Extract
------ o Timber structure

File Mame = Program Opened ... File Size Created
i) Ri-TIMBER 2 384 kB
- : | Rx-TIMBER 2| | za0ke|
RXTIMBERZ | | #16kE
TIMBER 2| | |

|
|Feemeer2 | | 324k

| »

P 02 2 RX-TIMEER 2
02 glih2 RX-TIMEER 2
8 02 pitih2 RX-TIMEER 2
P 02 bk RX-TIMEER 2
% 03, ditih2 RX-TIMEER 2
. -TIMBER 2
A tract embedded
Sj;;;};gf FMPEEEET | s n3.glihz RX-TIMBER 2
- e
[ Use ariginal settings ] |m i i STIMEER S | 3

Extract to Project

Mame Drescription
Project: Timber structure
Original
project: Timber structure
Flace
project -
under: | Dlubal Examples j
Falder: C:AUzershPublichDlubaltProjectsh 201 24 Timber structure
[ (0] 3 ] [ Cancel
i A

Figure 4.15: Dialog box Extract Project with Models from Archive

In the dialog section Select Models to Extract, select the models that you want to restore. They
can be unpacked with either the original project settings or as new project. In the list Place pro-
ject under, you can define the ranking in the management structure of the Project Manager.
Alternatively, you can create a new directory by means of the [Browse] button.
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4,14 Settings
4.1.4.1 View

Show thumbnails and details

The window area below the model table can be adjusted according to your preferences. You
can choose two options for additional windows that can be activated independently of each
other.

To set the display options,
select Pictures Preview of All Models on the View menu and

select Details of Current Models on the View menu of the Project Manager,

or use the respective toolbar buttons.

Button Function
Shows thumbnail images of all models in the project
Shows model details and preview of model

Table 4.1: Buttons for setting the view

Sorting models

The arrangement of models in the table can be adjusted: As usual with Windows applications,
you can sort the list in an ascending or descending order by clicking into the column titles. Al-
ternatively, you can

select Sort Models on the View menu.

Adjust columns
To arrange the columns according to your needs,
¢ select Manage Register Columns on the View menu of the Project Manager

e or use the button [Manage Register Columns] in the Manager toolbar shown on the left.

Manage Register Columns [&J
Register Columns - Available Columns - To Display
Projects Tupe Madel Mame
RFEM Modes Description
RETAR Lines LC
Surfaces RC
SHAPE-THIN Members _ |Resultz
Solids == | |Report
co —  |'wheight [t]
Uszed Modules > Dimensions [m] —
File Size Created on 4
CRANEWAY Modified in version Created by —
COMPOSITE-BEAM | | Created in version (a9 | |Madified on k)
Al Opened in verzion Modified by
Fead-Only "o | [Work Time
Extension I;I
Customer Ma.
T_- [ (0] 8 ] | Cancel

Lo A

Figure 4.16: Dialog box Manage Register Columns

RX-TIMBER is preset in the Register dialog section. In the list Columns - Available, you can select
the relevant entries to transfer them to the list Columns - To Display. Use the arrow buttons [»]
for the transfer. You can also double-click the items. Columns that you don't want to be dis-
played can be hidden with the [«] buttons.

Dlubal
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The order of columns in the models list can be changed by using the buttons [A] and [¥]in
the list Columns - To Display. Click them to shift a selected entry up and down.

To optimize the column widths in the models list, select Arrange Automatically on the View
menu of the Project Manager. You can also use the toolbar button shown on the left.

4.1.4.2 RecycleBin
To restore deleted projects and models,
select Restore from Dlubal Recycle Bin on the Edit menu of the Project Manager.

A dialog box appears where all deleted models are listed by projects.

Restore Models from Dlubal Recycle Bin &J

Model  Edit

Select Models to Restore

Project Mame File Mame Deleted Date Proaram Openedin =
[ Timber structure % E=ample 2 - Brace.wib.h1 08.08.201317:04 | RF-HOVERE, RF| 4.09.0270
[ Timber structure ¥ E=ample 1 - Brace.wib.ih1 08.08.201317.04 | RF-HOVERE, RF | 410.2270 |=
[ Timber structure ¥ 02.vib.hi2 08.02.201317:04 | RF-HOVERE. RF | 4.03.0270
[ Timber structure ¥ 01 vib.hi2 08.02.201317:.04 | RF-HOVERE, RF | 5.01.0075.2
[ Timber structure % 2D Beam Model rs8 08.08.201317:04 | RSTAB 8 8.01.0006.1
[ Timber structure ¥ E=ample 2 - Calumm.clm.ihl 02.08.21317:.04 | Rx-HOLZ Colur | 4.06.0650
[ Timber structure ¥ E=ample 1 - Calumm.clm.ihl 02.08.210317:.04 | Bx-HOLZ Colurm | 4.10.2270
[ Timber structure ¥ 02.clm.ih2 08.08.201317:04 | Rx-HOLZ Colurm | 5.01.0075.2
[ Timber structure ¥ 01 clm.h2 08.02.201317:04 | Rx-HOLZ Colurm | 4.05.1410

[¥] Timber structure ¥ E=ample 7 - Continuous Beam.ditrhl | 08.08.2001317:04 | AX-HOLZ Contin | 4.06.0690
[¥] Timber structure ¥ E=ample & - Continuous Beam.ditrhl | 08.08.2001317:04 | AX-HOLZ Contin | 4.05.1410
=] Timb ure e o 7 -HOLZ Cantin
[ Timber structure ¥ E=ample 4 - Continuous Beam.ditrhl | 08.08.2001317:04 | AX-HOLZ Contin | 4.05.1410
[ Timber structure ¥ E=ample 3 - Continuous Beam.dithl | 08.08.2001317:04 | AX-HOLZ Contin | 4.05.1410
[ Timber structure ¥ E=ample 2 - Continuous Beam.ditrhl | 08.08.2001317:04 | AX-HOLZ Contin | 4.05.1410
1

AOXXE

3
%
)

®)

L5

Figure 4.17: Dialog box Restore Models from Dlubal Recycle Bin

The models to be restored can be selected by mouse click. With the button [Select All] you can
tick the entries all at once. Click the button [Restore Selected Models] to insert the deleted
models into the original project folders.

To delete models stored in the Dlubal recycle bin,

select Empty Dlubal Recycle Bin on the Edit menu of the Project Manager.
Before the hard delete is performed, a security query is displayed.
To adjust the settings for the Dlubal recycle bin,

select Settings for Dlubal Recycle Bin on the Edit menu of the Project Manager.

A dialog box appears where the settings for storage location and memory size are managed.
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Settings for Dlubal Recycle Bin [&J

Dlubal Recycle Bin

Falder for Dlubal Recycle Bin:
C:AUgershPublichDlubaliProject ManagerRecycle Bin' e

Options
| W arning in caze of insufficient disk space

Lessthan: 10015 [MB]

@I [ (0] 3 ] | Cancel

e 4

Figure 4.18: Dialog box Settings for Dlubal Recycle Bin

4.1.4.3 Directories

The directories of the Project Manager can be checked in the Settings. To open the correspond-
ing dialog box,

select Program Options on the Edit menu of the Project Manager.

r ~
Settings Lé]

Database File

Category:

Froject kanager -

Folder/File:

C:\UzershPublichDlubaliProject ManagerPro.DLP 1
Options

“Warning if opened or clozed model is not connected to project

| Hide old versions of applications from option Mew with' of context menu

Open selected file(z] in of application

D =] [ ak ] | Cancel

L A

Figure 4.19: Dialog box Settings

Folder and file name of the category Project Manager are displayed in the input field below
where they can be adjusted, if necessary. All projects are managed in the file PRO.DLP which
can normally be found in the folders C:\ProgramData\DIubal\ProMan (Windows 7) or
C:\Documents and Settings\All Users\Application Data\DIubal\ProMan (Windows XP). The
[Browse] button helps you to set another path.

As the Project Manager is network-compatible, it is possible to organize the data management
for the models contained in the Project Manager in a central place: Set the directory to the
PRO.DLP file on the server (see chapter 4.3, page 27).

The dialog section Options offers more settings for handling RX-TIMBER files: Usually, a message
appears when opening a file out of the Explorer, an e-mail program etc. if the related folder is
not integrated in the management of the Project Manager. The message can be deactivated.
Moreover, you can decide which program version you want to use to create or open model
files.
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4.2  Creating a New Model

First, go to the Modules section in the Project Manager (see Figure 4.1, page 13) where you
select the program that you want to use for calculating a new model.

To create a model,

e click the toolbar button [New Model] shown on the left or
e point to New With on the Model menu, and then select RX-TIMBER 2.

&) Project Manager

Project Model Edit Archive Data View

-z Bxamples RX-TIMBER

Figure 4.20: Button New Model

The dialog box New Model for RX-TIMBER - General Data opens.

-

New Model for RX-TIMBER - General Data
Model Name Description
Frincipal Beam M ain beam with maximum loading
Project Name Description
) Examples RX-TIN ~
Folder:
C:AUszershPublichDlubalsProjectsh Timber structure\Principal Beam.gl.th
j [ ak. ] | Cancel

L 4

Figure 4.21: Dialog box New Model for RX-TIMBER - General Data

When you want to edit the model's general data later,

e select Properties on the Model menu of the Project Manager (model must have been
previously selected) or

e use the Properties entry in the model's context menu in the navigator (see Figure 4.10,
page 19).

Model name / description

Enter a name into the input field for Model Name. At the same time, it is used as the model's file
name. By entering a Description you can describe the model in detail. It will be shown in the
header of the printout report but has no further relevance.

/ \ Engineering Office Bavaria Construction Page 1/10
Joseph Street 123 Sheet: 1

98765 Rainbow Valley RX-TIMBER

Project: Examples RX-TIMBER Model: Principal Beam.gl Date: 08.08.2013

Main beam with maximum loading

Figure 4.22: Model description in printout report

Project name / description

In the Project Name list, you can select the project folder where the model will be created. The
current project is preset. If required, you can change the presetting in the Project Manager (see
chapter 4.1.1, page 14).

In addition, the Description and Folder of the selected project are displayed for information.
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4.3  Network Management

When several users are working on the same projects, model management can be organized
by the Project Manager, provided that the models are stored in a folder that is accessible on
the network.

First, connect the network folder to the internal project management. Please find a description
in chapter 4.1.1 on page 15. Now, you can directly access the models of this folder in the Pro-
ject Manager, which means that you can open or copy the models, check their history or pro-
vide them with a write protection.

If another user is already working on the model that you want to open, a warning appears. In
this case, you can open the model as a copy.

I o)

o R¥-Timber

The file of model 'C: A\ sers\Public\DIubalsProjects\Timber stucture’ 02 gl thi2 iz read-only.
pozzibly because it is already opened by pou or another user.

Do you want to open a copy of the model?

\ A

Figure 4.23: Query to open the model

An automatic data synchronization of modifications is not possible.

Information about the projects registered in the Project Manager is stored in the file PRO.DLP.
This is an ASCII file which is normally located under C:\Documents and Settings\All Users\Appli-
cation Data\Dlubal\ProMan (Windows XP) or C:\ProgramData\DIubal\ProMan (Windows 7).

By copying the PRO.DLP file to another computer you can avoid connecting folders project by
project. In addition, the file can be edited by an editor. This facilitates the import of all relevant
project folders into the internal file management of the Project Manager, especially after new
installations. As an alternative, you can use the function Import Folder (see chapter 4.1.1, page
18).

Before copying the PRO.DLP file - like before uninstalling Dlubal applications - it is recom-
mended to save the existing file.

The Project Manager is network-compatible. The file management can be organized in a cen-
tral place so that all users are integrated in one common project management. To define the
network settings,

select Program Options on the Edit menu of the Project Manager.

A dialog box opens where you can define the storage location for the file PRO.DLP (see Figure
4.19, page 25).

The Project Manager runs on every local computer, but each is using the central server file
PRO.DLP. In this way, all users can carry out modifications to the project structure at the same
time. For write access to the PRO.DLP file, the file is locked only for a short time and is unlocked
immediately afterwards.
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Dlubal

5. Input

The input windows are presented using RX-TIMBER Glued Laminated Beam as an example
program.

First, you have to create or open a model (see chapter 4.2, page 26) before you can start enter-
ing model and load data.

The program window of the selected RX-TIMBER program appears. On the left, a navigator
managing the available windows is displayed. The term "window" refers to the central part of
the window where you can specify data for the model and check the result details listed in the
output after the calculation.

=

s RX-TIMBER - Glued laminated beam - 2,01.0083 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02

File Settings Help
Input Data 1.1 Beam Type and Material
am Type and Material
Beam Type According to Standard / National Annex
1. Parallel beam EEIEN 1935-1-1:2004-11 = EWIDIN - |
2. Monopitch roof beam m
H:ES“"S Pitched Cambered Beam with Yariable Height
i~ Result Combinations 3. Double tapered beam m
i Design - &l 4. Curved beam
Pesonibylocsiony 8. Pitched cambered beam m E
Support Forces with constant height -E
L. Deformat
erermatens @) B. Pitched cambered beam ) E o
with variable height ,7’//"-—-.k - — %
7. Fish beam - Parabolic [ — i__ 7] h £
B. Fish beam - Linear with roundings 1 E
in central area -
T
5
Asymmetric lapout : Ic]
Cantilerers: Taper
Capped with loose ridge wedage Stiffening Elements for Transversal Tension
Match on supports | fpply Caonstructive if required Single-span beam for
@ Full absarption of tension stresses roof structures (solid-
Material - perpendicular to the grain ;ib;;:::l")‘:t“::::'“
Glularn Timber GL24c || —
‘ I£/ EBonded steel bars... =
Comment @ Steel bars with wood-screw thread.. .-
Bonded sofid wood or wood-based stips... / \
I
- Bonded wood-bazed plates..
%/ F G; Calculation ‘ Details.. | | Nat. &nnes... | | Report... | | RF-COMBI | Cancel

Figure 5.1: RX-TIMBER Glued laminated beam, window 1.1 Beam Type and Material

To go to a particular window, click its entry in the navigator. Use the buttons shown on the left
to set the previous or next window. Alternatively, you can use the function keys [F2] (next) or
[F3] (previous) to browse through the windows.

To save the input and exit the timber program, click [OK]. If you click [Cancel], you exit the pro-
gram but without saving the data.

The buttons below the window have the following functions:

Function

Calculation Starts the calculation

Details... Opens a dialog box with detailed settings (= chapter 6.1)

Mat, Annes.. Opens the standard parameters for the national annex (= chapter 6.2)

Report... Displays the print preview (= chapter 8)

RF-COMBI

JOiED’

Opens the add-on module RF-COMBI (= chapter 6.3)

Table 5.1: Default buttons
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5.1 Beam Type and Material

When you have started the program, window 1.1 Beam Type and Material is displayed (see Fig-
ure 5.1) where you enter the basic settings for the beam that you want to design. The beam is
additionally shown in a graphic.

Beam type
The dialog section Beam Type offers you eight beam types for selection:
e Parallel beam
e Monopitch roof beam
e Double tapered beam
e Curved beam
e Pitched cambered beam with constant height
e Pitched cambered beam with variable height
e Fish beam - parabolic
e Fish beam - linear with roundings in central area
Depending on the beam type, up to four options are available below the list. These options
allow you to specify the geometry in detail:
e Asymmetric layout
e With cantilevers: horizontal, parallel, taper or offset
e Capped with loose ridge wedge
e Notch on supports

The following table provides an overview about the possibilities how different beam types can
be defined:

EN . . w *
£ With cantilevers o) b § ¢
9] © = & O
g | £ S
b=
SN o 2 c O g
s £ S v T v X
£ £ . 3 |E €8
] a5 Horizontal Parallel Taper Offset o |Eoy
0 < o =z |&H ES
1 X X X
2 X X X
3 X X X X X
4 X X X X X X
5 X X X X X X X
6 X X X X X X X
7 X X X
8 X X X

Table 5.2: Overview about beam types
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According to standard / national annex
The design standard is defined uniformly for all types of design. Two timber standards are
available for selection.

According to Standard / Mational Annex

EEN 193511200411 [+] ®DIN

| DM 1052:2008-12  Gemany

04-11 European Union

Figure 5.2: Selection of design standard

When EN 1995-1-1:2004 is set, you can select the National Annex from the list to the right.

According to Standard / National Annex

EEN 199511200411 v TEss o[
B CEM European Union
b CSM Czech Republic
== DIM Germany

=Dk Denmark.
= MEM  Metherlands
CANF France

= OMORM Austria

el Poland
= 5FS Firland

=
LHUN  ltaly

Figure 5.3: Selection of national annex

Use the [Edit] button to check the factors of the selected national annex. If necessary, you can
adjust the coefficients.

National Annex Settings - 55 EN 1995-1-1/NA:2009-05 ==

General | Other | Standards Used

Partial Factor According to 2.4.1 Limit Values of Deformations According to Table 7.2
PT: Pemanent and transient design situation - Characteristic: [rare] design situation
- Solid timber Th: 1.3004% Fixed on Both Sides Overhanging
- Glued laminated timber Th 1.2501% B0 Winst =1 0012 Zhef 18012
AC: Accidental design situation - Quasi-permanent design situation
Th: 1.0004% 510 wfin - We 214 28005 Ll d 12515 Eq [7.2]
520 wWiin =l 15014 =l 755

Partial Factor According to EN 1995-1-2, 2.3

For timber in fire hfic 1.0000%

Modification Factor k-mod According to Table 3.1

Service Class
Loc 1 2 3
- Permanent: 06004 06001 0.5000%
- Long-term: 0,700 070042 055042
- M edium-term: 0.8000% 08000 0.6501%
- Short-term: 09004 0900} 07000
- Instantaneous: 11008 11000 0900}

Data for Fire Protection According to EN 1995-1-2, 2.3, Table 3.1 and 4.2.2

Softwood Glulam Hardwaood
Charring rate Bn: 0.80 0700 05515 [mm/min]
Increased charing  do: .00 .00 F.00E [mm]
Factar ki 1.2500% 11500 1.2500%

Ok ] [ Cancel

L5 A

Figure 5.4: Dialog box National Annex Settings, tab General

The dialog box is described in detail in chapter 6.2 on page 56.
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Material

Material

Glulam Timber GL24c

Glulam Timber GL24c

Glulam Timber GL28c
Glulam Timber GL32z
Glulam Timber GL36c
Glulam Timber GL24h
Glulam Timber GL28h
Glulam Timber GL32h
Glulam Timber GL3EH

2]

Figure 5.5: Selection of strength class for glued-laminated timber

Dlubal

In the window section Material, you can select the relevant timber grade in a list. The program
provides standardized material grades for glued laminated timber according to EN 1995-1-1:
2004-11 and DIN 1052:2008-12.

Use the [Library] button to access the material library where you can check the material prop-
erties used for the calculation. The predefined timber grades cannot be edited. In this way, it is
ensured that the material properties used by the program correspond to the ones of the dis-
played timber class.

M Timber

M aterial categorny:
W Glulam

Standard group:
S=GSEN

Standard:
S=55-EM 1995-1-1:2009

Include invalid...

Favorites only...

Material Properties
E Main Properties

Material Library ﬁ
Fitter Material to Select
M aterial categony group: b4 aterial Description Standard i

[ Glulam Timber GL24h
[ Glulam Timber GL28h
[ Glulam Timber GL32h
[ Glulam Timber GL36h

am Timber
[ Glulam Timber GL28c
@ Glulam Timber GL32c
[ Glulam Timber GL36c
[ Glulam Timber GL24h [Perpendicular ta Grain)
[ Glulam Timber GL28h [Perpendicular ta Grain]
[ Glularn Timber GL32h [Perpendicular ta Grain]
@ Glulam Timber GL3Bk [Perpendicular to Grain)
[ Glulam Timber GL24e [Perpendicular ta Grain)

= || | @ Glulam Timber GL28c [Perpendicular to Grain)

o =

i3 55-EN1995-1-1:2009
== 55-EM 1995-1-1:2009
i3 55-EN1995-1-1:2009
= 55-EN1995-1-1:2009

m

2= 55-EM 1995-1-1:2009
i3 55-EN1995-1-1:2009
i3 55-EN1995-1-1:2009
i3 55-EN1995-1-1:2009
i3 55-EN1995-1-1:2009
22 55-EM 1995-1-1:2009
i3 55-EN1995-1-1:2009
i3 55-EN1995-1-1:2009

ot

Glulam Timber GL24c | SS-EN 1985-1-1:2009

-

Modulus of Elasticity E 11600.00 | N/mm2
Shear Modulus G 550.00 | N/mm2
Specific Weight T 3.50 | kN/m?
Coefficient of Thermal Expansion o 5.0000E-06 | 1/°C
Partial Safety Factor ™ 1.25

[ Additional Properties
Characteristic Strength for Bending Fmk 24.00 | Nfmm2 £
Characteristic Strength for Bending for Middle Lamellas Fm k. internal 16.00 | N/mm2
Characteristic Strength for Tension frox 14.00 | N/mm2
Characteristic Strength for Tension Perpendicular ftsok 0.35 | N/mm2
Characteristic Strength for Compression feok 21.00 | N/mm2
Characteristic Strength for Compression Perpendicular fez0k 2.40 | N/mm2

Characteristic Strength for Shear/ Torsion Fuk 2.20 | N/mm2

Modulus of Elasticity Parallel E0,mean 11600.00 | N/mm2
Modulus of Elasticity Perpendicular E30,mean 320.00 | N/mm2
Shear Modulus Gmean 590.00 | N/mm2
Density Pk 350.0 | kg/m? -

oK

Figure 5.6: Material Library

] [ Cancel

To create a user-defined timber grade, click the [New] button in the library. The dialog box
New Material opens. The parameters of the entry selected in the list Material to Select are pre-
set. Creating a new material is easier when you choose a material with similar properties be-
fore you access the dialog box. Enter the Material Description, define the Material Properties,
and assign the material to the Filter categories. The new timber grade is now available for all
RX-TIMBER calculations.

You can also [Edit] or [Delete] user-defined materials in the library via the buttons.

I Program RX-TIMBER © 2013 Dlubal Software GmbH
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Stiffening elements for transversal tension
In the window section Stiffening Elements for Transversal Tension, you decide if you want to take
into account a stiffening for transversal tension. The setting is only relevant for the beam types
3 to 6. For the remaining beam types, the option is set inactive.
If the Apply check box is ticked, you can choose between

e constructive if required

o full absorption of tension stresses perpendicular to the grain.

If the first option is selected, the program checks if a structural stiffening for transversal tension
according to the standard's specifications is required and must be taken into account, where
applicable. If the second option is selected, the entire transversal tension stress is absorbed by
stiffening elements, irrespective of whether a stiffening would be structurally needed.
The following stiffening elements can be defined for the transversal tension stiffening:

e Bonded steel bars

e Steel bars with wood-screw thread

e Bonded solid wood or wood-based strips

e Bonded wood-based plates

Use the [Setting] button in this dialog section to access the definition parameters for the
selected element.

Bonded steel bars

r ~
Stiffening Elements - Glued-in Steel Bars [&J
Layout of Steel Bars Diameter and Material
@ Determine quantity Outside diameter -
Dretermine the: tatal number of required of steel bars dri|M 16 » | [mm]
steel bars automatically by the program
Coare area Az 157.0 [mm?]
Drefine quantity
The total number of steel bars in the area Size of bore dh: 16.082 [mm]

subjected to tenszile load ni: 106

Diefine spacing Screw load bearing capacity

The spacing of steel bars in the @ According to Tab. 3.4[EM 1993-1-8)
longitudinal direction of the beam at the  a1:| 13208
height of beam axiz Strength class of steel
bars: a8 -
Mumber of steel bars < Useidetiped
inside length a1 n: 1= Frric 11304005 [kh]
Partial factor Thiz - 1.25 @
Gap-iling . - 3
Sl fhik: 40082 [Mimm2]
Connection - = |
partial factor e 130 |

@I @ (] 3 ] | Cancel

L5 A

Figure 5.7: Dialog box Stiffening Elements - Glued-in Steel Bars
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In the dialog section Layout of Steel Bars, you decide how the steel bars are arranged. The fol-
lowing three layouts are available for selection:

e Determine quantity
RX-TIMBER automatically calculates the number of required steel bars and the spacings
resulting from it.

e Define quantity
Define the number n; of steel bars to be used. RX-TIMBER tries to perform the design
with the specified setting. The members will be distributed automatically over the
length ¢ (see dialog graphic).

e Define spacing
Define the spacing a; for the bars. RX-TIMBER determines the required number of bars
and tries to incorporate them considering the specified spacing.

Irrespective of the selected layout, you can specify the number n of steel bars within the length
ai. The bars in the layout can be arranged side by side as well as offset to each other.

The dialog section Diameter and Material defines the properties of the steel bars. You can spec-
ify the Outside diameter d; of the steel bars, the Strength class as well as the Screw load bearing
capacity and the Gap-filling strength. More detailed settings are available: When specifying the
outside diameter, an appropriate Size of bore d» will be indicated automatically. If necessary, it
can be adjusted in order to consider special methods of production for the calculation.

With the [Edit] button you can set the Partial factor yu: and the Connection partial factor yu: The
dialog box National Annex Settings opens (see Figure 6.3, page 56) where you can adjusted the
factors.

In case of a complete absorption of tension stresses perpendicular to the grain, the program
designs the stiffenings according to EN 1995-1-1/NA:2010, equation (NA.95a) or (NA.95b).
Equation (NA.95b) is tantamount to increasing the spacings of the stiffening for transversal
tension by 50 %. Therefore, the factor 1.5 is used for a full absorption in the outside area.

In case of a structural stiffening, the program distributes the bars uniformly over the entire
cross-section.

When number or spacing are user-defined, the beam graphic in window 1.2 Geometry also rep-
resents the corresponding steel bars (see Figure 5.10, page 36). When they are determined by
the program, a visualization will be available only after the calculation.

Steel bars with wood-screw thread

The settings in the dialog box for defining steel bars with wood-screw threads are similar to
the ones described above (see Figure 5.7). But now you specify the Nominal diameter of steel
bars instead of the outside diameter.

.5 Input _I_/ AN
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Bonded solid wood or wood-based strips

r ~
Stiffening elements - Bonded solid wood or agglomerated woed strips [&J
Layout of Wood Material Strips Dimensions and Material
@ Determine quantity Length _of strips .
Dretermine the total number of required alang with beam axis Ir: 100002 [om]
shiips automatically by the: program Thickness of wood
. . material stripz tr: 2008 [om]
Drefine quantity
The total number of strips in the area .
subjected to tensile load ni: 101 Sltren.gth 9 Solid wood
. . class: Flywood
Define spacing - .
The spacing of strips in the longitudinal Poplar and Softwood Timber + | AL
direction_of the beam at the height of at:| 13208
beam axiz Tensile strength fr 2.00- | [Mimm2]
Safiety factar Tha 1.30 =
Joint
shrength flak: 165002 [mimmZ2]

@I @ [ (] 3 ]| Cancel |

L5

Figure 5.8: Dialog box Stiffening elements - Bonded solid wood or agglomerated wood strips

In the dialog section Layout of Wood Material Strips, you decide how the strips are arranged.
Three layouts are available for selection:

e Determine quantity
RX-TIMBER automatically calculates the number of required solid wood or wood-based
strips and the spacings resulting from it.

o Define quantity
Define the number n; of wood strips to be used. RX-TIMBER tries to perform the design
with the specified setting. The assumed distribution of strips is represented in the
graphic.

e Define spacing
Define the spacing a; for the strips. RX-TIMBER determines the required number of strips
and tries to incorporate them considering the specified spacing.

The dialog section Dimensions and Material defines the properties of the wood strips. First,
specify the Length I, in relation to the beam's longitudinal axis as well as the Thickness t, of the
strips. In addition, decide whether the strips are made of Solid wood or Plywood. If solid wood is
selected, the program assumes that the grain of the wood strips runs perpendicular to the
beam's longitudinal axis. The Tensile strength fix and the Safety factor yu of the selected timber
strength class are indicated for information.

The Joint strength fis« defines the force transmission between wood strips and beam.

If plywood is selected, you can change the Safety factor yw by using the [Edit] button: The dia-
log box National Annex Settings opens (see Figure 6.3, page 56) where you can adjust the fac-
tor.
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Bonded wood-based plates

Stiffening Elements - Bonded Agglomerated Wood Plates [&J
Dimensions Material
Length of agglomerated wood Strength
plates along beam axis Ir: 58309 class: F25/10 parallel -
Thickness of agglomerated . 8
wood plates tr 2004 [em] Tensile strength fr: 18.00 - [Minm?]
Partial factor T 1.20 =
Joint
shrength flak: 165002 [mimmZ2]
| II" |
'.‘._,__._.—-—-—'—'_'_?_‘_‘—'—-—-—._._._._".'

@I @ [ Ok ] | Cancel

L A

Figure 5.9: Dialog box Stiffening Elements - Bonded Agglomerated Wood Plates

In the dialog section Dimensions, the Length I, of the bonded wood plates is specified: It repre-
sents the length of the curved beam axis resulting from the settings entered in window 1.2
Geometry. The Thickness t, of the plates can be user-defined.

The Strength class list in the dialog section Material offers you, in addition to the timber grade,
settings for a parallel or square arrangement of wood plates. The Tensile strength f.« used for
the calculation is indicated for information.

With the [Edit] button you can set the Partial factor yw: The dialog box National Annex Settings
opens (see Figure 6.3, page 56) where you can adjusted the factor.

The Joint strength fis« defines the possible force transmission between wood plate and beam.

Comment

In the dialog section Comment of window 1.1 Beam Type and Material, you can enter a com-
ment for example to describe the beam in detail. The comment appears in the printout report,
too.

.5 Input _I_/ AN
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5.2 Geometry

In window 1.2 Geometry, you define the beam geometry based on the beam type that you
have selected in window 1.1 Beam Type and Material. Depending on your choice and the se-
lected additional options (asymmetric, with/without cantilever, lose ridge wedge), the follow-
ing parameter groups are displayed:

e Building dimensions

e Roof beam geometry

e Cantilevers (left/right)

e (Cross-section

¢ Data for lateral buckling

o Attic left
e Atticright
¢ Information parameters
sim RX-TIMBER - Glued laminated beam - 2.01.0083 - [06.gl.rh2] - DIN EN 1395-1-1/NA:2010-12/A1:2012-02 Lﬂh
File Settings Help
Input Data 1.2 Geometry - Pitched Cambered Beamn with Variable Height
Parameters Building Dimensions
Description Value Unit | = | |Load Factor for Cortinuity
- Contral Parameters Bl Building Dimensions
Building Height H 10.000 | m L
Buiding Depth B 40000|m  |”
Beam Spacing a 3.000 | m
Distance to Roof Edge i 0.000 | m B
Load Factor for Cortinuity H3 1.000 ‘E-[.
Edge Beam O
B Roof Beam Geometry = H
Beam Length L 25.000 | m —L
Auial Spacing | 24750 | m
Support Width Left la 2500 | cm
Support Width Right It 25.00 | cm
Inclination Angle , Top 3 1200 ° -
i 1
(=)
(o]
? ? g | Calculation | ‘ Details.. | | Nat. &nnes... | | Repoit. . | | RF-COMBI Cancel

Figure 5.10: Window 1.2 Geometry

To have a clear data overview, you can open and close the groups by a simple click on the [-] or
[+] sign indicated at the beginning of each group name.

Each parameter is interactive with the graphic to the right. The relevant value is highlighted in
color in the outline of the building or beam.

Building dimensions

The Building Dimensions group (see Figure 5.10) is the same for all beam types. Its parameters
are needed for the automatic load determination of wind and snow loads (Building Height H
and Building Depth B) as well as for the definition of the application area (Beam Spacing a and
Distance to Roof Edge ().

The Distance to Roof Edge (i allows you to consider an additional load application area for edge
trusses. As load application area RX-TIMBER assumes 2 - a/2 by default, for edge trusses it as-
sumes a/2 + u.
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The Load Factor for Continuity k allows for increasing the resulting truss load in order to take in-
to account the influence from effects of continuity. As the influence may vary depending on
the roof area, you can determine the factor manually and enter it into the table.

When you tick the option Edge Beam, the program will assume the reduced load application
area of an edge truss.

Roof beam geometry

This group defines the individual dimensions of the beam. The number of parameters varies
according to the beam type. Each input value is displayed for better understanding in the
graphic to the right. Some values depend on each other and thus are interactive: When you
specify the Beam Length L, the Axial Spacing | changes automatically. When you enter a value
for the Support Width Left I, or Right Iy, the axial spacing will be adjusted accordingly.

1.2 Geometry - Pitched Cambered Beam with Variable Height

Parameters Roof Beam Geometry
Description Value Unit | »
El Roof Beam Geometry ;
Beam Length L 25.000 [m
Auxial Spacing | 24750 |m 5/
Support Width Left Ia 25.00 [cm ;
Suppart Width Right o 2500 [em || _ -
Inclination Angle , Top & 12.00|° i h I: h 7 -
Inclination Angle. Botiom B 8.00]° L_a Ib__J
Beam Height on Edge hs £2.52 | cm
Beam Height, Support Center ha £5.58 | cm
Radius of Curvature for Lower Chord | R 20.000 |m
Beam Length, Straight Part I1 55592 |m
Cross-section
Data for Lateral Buckling -
(@)
e
0 O
E
&

Figure 5.11: Parameters of the Roof Beam Geometry

The setting for adjusting parameters interactively can be deactivated or reactivated by using
the button shown on the left. If the button [Plausibility Check] is disabled, you can enter any
value. However, it is recommended to enable the check again when the input is complete to
ensure a correct definition of the geometry. If the geometry is not defined within the specified
limit values, a message appears.

4% PRX-TIMBER

L ! Warning Ho. 1015
Mon-compatible parameter input for geometm!
Emor: beta » delta

Do pouw weant to get the parameters uged before the check was dizabled?
If not, please modify the input data,

"\ -

Figure 5.12: Plausibility check: warning in case of problems in geometry

The message informs you about the parameters that cause problems, offering two options for
correction: [Yes] resets the default values resulting in a coherent geometry, [No] takes you back
to the input window so that you can correct the parameters manually. The relevant parameters
are highlighted in color.

.5 Input _I_/ AN
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Cantilever

This group appears only when the option Cantilevers has been selected in window 1.1. De-
pending on whether a symmetric or asymmetric beam has been specified, one group or two
groups are displayed to define the overhang(s).

1.2 Geometry - Pitched Cambered Beam with Variable Height

Parameters Cantilever Left
Description Value Unit | »
:E] Cantilever Left i
ka 1.000 | m
Inclination of Cartilever End bs.a 1000 | ° =
Bottom Edge Inclination dka 200|° |
Beam Offset hka 0.200 |m hea y
Grain Parallel with BE of Cartilever ]:_J — T
= Cantilever Right )
Cartilever Length kb 1.000 [m Bs,a
Inclination of Cantilever End Gz 15.00|° >
Bottom Edge Inclination Skb =200 ° k
Beam Offset his 0.200m -]
Grain Parallel with BE of Span
] Cross-section -
L]
e
I
{

2

Figure 5.13: Parameters of Cantilever

A graphicis also displayed for cantilevers depending on the cantilever type, describing the
meaning of the parameters.

Cross-section

This group defines the Cross-Section Width b as well as the Lamella Thickness t. The thickness t
also affects the increment that can be defined later during the beam optimization.

1.2 Geometry - Pitched Cambered Beam with Variable Height

Parameters Cross-section
Description Value Unit | »

Foof Beam Geometry

Cross-Section Width b 20.00 | cm
Lamella Thickness t 4.00 | cm
Data for Lateral Buckling
Attic: Left —
[ Attic Right — _yt
= Information - Parameters L — A
Beam Height on Ridge hap 150.00 | cm 3
Axds Length of Arch Area b= 8.587 |m Pyl
Coat Surface of Beam Az 40.16 | m2
Beam Volume Vi 3.37 |m?
Beam Weight G 1.181 |t -

2IELR

2

Figure 5,14 Parameters for Cross-section
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Data for lateral buckling

With settings entered in this group you decide if an analysis for safety against lateral buckling
is performed. If you select the option Beam Endangered by Lateral Buckling, the relevant param-
eters become accessible.

1.2 Geometry - Pitched Cambered Beam with Variable Height

Parameters Drata for Lateral Buckling
Description Value Unit | »
] Data for Lateral Buckling i
Beam Endangered by Lateral Buckli
Lateral Supports Avaiable
Spacing of Lateral Supports = 2.000 | m
Bracing Distance e 60.00 | cm P ——
Lateral supports resist to fire a -_—
Attic Left n -~
Attic Right -
Bl Information - Parameters 7
Beam Height on Ridge hap 150.00 | cm
Pods Length of Arch Area Ib,ax 8.587 [m
Coat Surface of Beam Az 40.16 | m2
Beam Volume Vi 337 |m? |-

Figure 5.15: Parameters of Data for Lateral Buckling

By ticking the check box for Lateral Supports Available, you can take into account additional
lateral supports, for example in the form of purlins. Define their spacings and position in the
subsequent table rows.

With the value Bracing Distance e you can determine the lateral buckling moment Tq on the
support for forked supports.

Equation 5.1: Determination of lateral buckling moment T4 according to DIN 1052: 2004-08, equation (14)

According to EN 1995-1-1, it should be possible to absorb the following moment on the sup-
port by the forked support or a bracing.

Mtor,d = Md /80

Equation 5.2: Moment Mewor,d according to DIN EN 1995-1-1/NA:2010-12, equation (NA.129)

When designing the beam according to EN 1995-1-1, the program checks whether the slen-
derness for lateral buckling A is less than or equal to 225. If the condition is not fulfilled, the
design won't be performed.

Attic left/right

With the settings for Attic Left or Attic Right you can decide if you want to consider an attic on
the roof.

1.2 Geometry - Pitched Cambered Beam with Variable Height

Parameters Attic Left
Description Value Unit | »
Data for Lateral Buckling

hp.a
hp.a 0.500 | m
[ Attic Right
Existing ] h
Height hp.b 0.500 | m
Bl Information - Parameters S
Beam Height on Ridge hap 15000 |cm |[E i
Fods Length of Arch Area Ib,ax 8.587 [m
Coat Surface of Beam Az 40.16 | m2
Beam Volume Vi 3.37 |m?
Beam Weight G 1.181 |t >

Figure 5.16: Parameters for Attic Left and Attic Right
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The attic parameters affect the snow load generation:

Dlubal

-

(S

Description:  Snow [Both Sides Full)

Load Cases
Load Case Self-weight
LC Ma.: LC41T = a4 . Short description: & Consider with
factar: 2

Load Duration Class:

LDC: | Shart-term -
Comment

D | E | F [ & |

Load Case LC41
[ 1| J

Load Type: Imposed Load Categarny:
Permanent
3 Yariable
Accidental
Seismic
Load
B | C
Load
Na. Load Type Direction | Load Reference
1 Line Load 7P Left Span Side
2 i 7P Right Span Side
ER 7P Left Span Side
4 Trapezoidal Load 7P Right Span Side
5]
6
7
8

Load Parameters
pikN/m] | pz kN/m] | Alm] B [m]
1.560
1.560
1.440 0.000 0.000 5.000
0.000 1.440 7375 1237

H
Distance Across Tot

in % Length Comment
O O
O O
O

Attic Left
Attic Right

|

L

Figure 5.17: Influence of attic on the generation of snow loads

Information parameters

The final group is represented by the Information - Parameters including various geometrical
data. The values cannot be modified, they are indicated only for information. The number of
displayed values varies according to the beam type.

1.2 Geometry - Pitched Cambered Beam with Variable Height

Parameters
Description

Value

Information - Parameters

:E Information - Parameters

Unit | =

Ib,ax

himax
Support Difference Ah
Puis Length of Arch Area Ib,ax
Beam Height on Edge Left hsa
Beam Height on Edge Right hspb
Length of Free Ridge Wedge lie

Angle of Secondary Ridge, Left Side | g5,z
Angle of Secondary Ridge, Right Sic | s b

Coat Surface of Beam Az
Beam Volume {without Ridge Wedge | VT
Ridge Wedge Volume VF
Total Volume Veum

Figure 5.18: Information - Parameters

192.81
-0.587
13.568
2515
35.56

5341 |m

9.78
982
56.15
415
0.25
440

E]
e
m

A graphic is displayed for each single value, describing the meaning of the corresponding

parameter.
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5.3

All loads are defined in this window. In the following, the individual window sections are de-
scribed in detail.

Loading

sim RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 1.3 Loading - Pitched Cambered Beam with Variable Height
i~ Beam Type and Material
L Geomehy Permanent Action Snow Load
] i N [ 2oel
Control Parameters No Roof Layer Thickness| Load glc -
d [cm] kN/m2] Comment | _
£ @ Determine automatically
0.150 —_— —
Vapour Bamier 0.020 Snow load zone 5z |2 b i)
Rock Wool 30.00 0.300 TereEER D Ee T Nomal -
[ 4 |Puins 0.150
Gypsum Boards incl D.020 - Morth German Plain -
| Snow load of overh
Roof structure gkz: 06405 [kM/m2] RA rowiacelnvemang Q‘
- Show load on show guard.. E=}
gkr: 189205 [kN/m]  Ra
Beam self-weight gki: 07005 kN/m] R4 Pﬂ:ﬂﬂz@m"“ = e UEN ek B3
average) sk 255015 [KN/m|  BA
Ol: 26214 [kN/m] R4
Wind Load
Imposed Load @ Determine automatically
Imposed load pie: 00002 kN/m?] BA Wind zone wz [T - i)
pk: O000RS [kM/m]  Ba Terrain category TC [ Categaw I ~|[@]
| ] Fundamental basic wind .
mposed load category — welncity Vb0 225 [mis] Ee
according to EM 1991-1-1: H a 2
Bady shells with permeabls walls..
Service Class Show Generaled Loads 8| © Definepeak velocy qzy:  DE0BLS [kN/m2] Ré
5 w135 resp. — pressure manually .
sEcl:[2 + [ D efire Additional Losds 1] 4@ 1513 kN/m] - R
T g @ | Caleulation | ‘ Details.. | |Nat. ANnes... | | Repatt... | | RF-COMBI Cancel

Figure 5.19: Window 1.3 Loading

Permanent action

The self-weight of the beam is automatically taken into account. You do not need to define it
in particular. Please find a description on page 49 how to deactivate the default setting.

You can use the table to define additional, permanently acting roof loads such as the roofing.
Click into a table cell of column A to activate the [...] button shown on the left (see Figure 5.19).
Use this button to access the material library offering predefined roof loads (see Figure 5.20).
They are sorted by different Categories and indicated in [kN/m?] or [kN/m?] referring to the area
or volume. To select a material, click it and use the [OK] button to take it into the table. You can
also double click the material to import it into window 1.3.

To access the table entries of the material library (Figure 5.20) for modification, use the [Edit]
button shown on the left. In this way, you can adjust the description and the specific weight of
the material currently selected.

The final row of the material table is empty so that you can extend the database: After entering
a new material, a new empty row is added automatically. In this way, you can extend the li-
brary by specifying any materials.

After editing or extending the material library, close it by clicking the [OK] button to save the
modifications. You can also use the [Apply] button shown on the left to save the adjustments.

I Program RX-TIMBER © 2013 Dlubal Software GmbH
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Select Material @
Category Material
Timber and Timber-bazed b ater B | C
Concrete and Moartar Mo. Specific Weight
Hoeé?léoverin . Material kN/mZ] Comment
Barier Materiagls, Insulating Mate |1 | Roof Panels 2500
Slabs, Meshes and Shests |2 | Rat Tiles, Fat Clay Roofing Tile incl. 0.550
Foof Cladding i aterial |3 | Concrete Roofing Tiles incl. Lathing 0.600
mgﬁ;‘_ﬂ;{‘;ﬁ‘ggﬁng |4 | Flattiled Concrete Bricks 0600
Various Yolume Loads |5 | Plain+ailed Cinderblock Double Roo 0.750
‘arous Surface Loads |_6 | Double-skin Partition Roofing with 2 0.250
|7 | Btemit 0.200
|8 | Mission Tiling 0.900
|9 | Double Slate Roof Cladding 0.600
10 | Single Slate Roof Cladding 0.500
[ 11 Trapezoidal ShestMetal 0150 |
| 12 | Glass 0.400
|13 | Plexiglass 0.080
| 14 | Canvas 0.030
|15 | Shingles inc. Lathing 0.250
| 16 | Straw Roafing incl. Lathing 0.700
|17 | Puriing 0.150
18 | Rafters 0.100
9]
] I b
¥
()3 ] [ Cancel ]

L5 S

Figure 5.20: Material library for permanent actions

When you enter loads that are indicated as volume loads in the library, you have to specify
additionally the Thickness d in table column B.

In addition, each load can be described by a comment entered in table column D.

Below the table the program sums up the area loads (g«2'), converts them into a distributed
load (g«.) and displays them as permanent load (g«) together with the self-weight (gk:). The
beam's self-weight is shown as average value. However, during the calculation it is taken into
account accurately as a variable distributed load.

Imposed load

The two input fields in this window section are connected with each other. For example, if you
define the area load pi«’ [kN/m?], the program converts it automatically into the corresponding
distributed load px [kN/m] for a truss. The conversion between both values takes into account

the specifications defined for the Building Dimensions in window 1.2:

e Edge beam: Pk :pk'-(gﬂl)-k

e Inner beam: P =pk'-a-k

Equation 5.1: Conversion of area loads into distributed loads

You can enter the distributed load p« also directly. In this case, the input field for pi’ will display
the corresponding value of the area load.

Use the button shown on the left to select the imposed load according to [3] or [7] from a table
(see Figure 5.21).

When an imposed load is entered, the selection field for specifying the Imposed load category
according to EN 1991-1-1 (or DIN 1052 and DIN 1055-100) is enabled. In most cases you can con-
tinue with the preset category H without modifying the setting. The category controls the
values according to [2] table A.2 or [9] table A.1.1 as well as the load duration class (LDC) ac-
cording to [1] table 4 or [7] table NA.1.
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Use Imposed Load Accerding to EN 1991-1-1 ﬁ
Imposed Load Category Example
A B D Freely walkable areas, e.g. museum
No. Category qk N areas, exhibition grounds, etc. and
Ratio [eM/m<2] entrahce areas in public buildings

1 A A1 | Caiing structures 1500 and hotels, _l,_lard cellar floors not
Tz | A2 | Stainvays 3000 | [Pen to weffc
3] 43 | Balconies 3.000
41 B B1 | Offices 2.500
5] c C1 | Rooms, meeting halls and areas, which can be used 3.000

[ C2 | Rooms, meeting halls and areas, which can be used 4.000
L8] C4 | Rooms, meeting halls and areas, which can be used 5.000
L9 C5 | Rooms, meeting halls and areas, which can be used 5.000
o) o D1 | Showrooms 5.000
i D2 | Showrooms 5.000
i E E1 | Areas where goods can accumulate, incl. access are 7.500
3] F F1 | Traffic and parking areas for light-weight vehicles (Ta 2500
4] G G1 | Traffic and parking areas for medium-weight vehicles 5.000
5] H H1 | Roofs 0.750
(] 3 ] [ Cancel

L5

Figure 5.21: Dialog box Use Imposed Load According to EN 1991-1-1

The  values are taken from the add-on module RF-COMBI where they can be adjusted, if nec-
essary (see Figure 11.12, page 115). For more information, see chapter 6.3 and the RF-COMBI
manual that is available for download at www.dlubal.com.

Service class

The service class SECL is defined for the entire beam in the bottom left corner of window 1.3.
Use the button shown on the left to access a selection dialog box where the individual service
classes are shortly described.

Snow load

This window section manages the parameters for the automatic creation of snow load cases.
The loads are generated according to the rules specified in EN 1991-1-3 (or DIN 1055-5).

First, enter the Altitude above sea level in m. Then, Determine the snow load automatically or
Define snow load manually.

Determine automatically

The Snow load zone SZ can be selected directly from the list or determined by a double-click in
the snow load map (Figure 5.22). The map with the snow load zones can be opened by clicking
the [Info] button shown on the left.

If loads are generated according to EN 1991-1-3, the Topography type TT must be specified ad-
ditionally. The list offers three options: Windswept, Normal and Sheltered.

Moreover, the program provides the options North German Plain, Snow load of overhang and
Snow load on snow guard allowing together with the relevant additional settings for a specific
load generation control. To display additional information, use the [Info] button.

In the snow load map of Germany, the North German Plain (Norddeutsches Tiefland - see figure
below) is indicated. When you select the corresponding option, the program creates an addi-
tional, exceptional load case with 2.3-fold snow loads.

.5 Input _I_/ AN
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1 | Information About Snow Zones

Information

The governing factars influencing the
size of show loads are those of the
location with the local climatic zone and
topographic height.

The snow climate iz detemined in the
standards by means of & show load
map specifuing show intensity for
various geographic regions.

In Germany, the following zones are
specified: Zone 1 [inter alia Rhein
Walley and Rhine Lowland), 2 and 3
[the Alps, Bavarian Forest, Thuringian
Farest, Ore Mountains, Harz Mountains
az well as Westermn Pomerania] as wel
azZone 1a and 2a [Black Farest, Rhan
Mauntaing and 5 auerand).

Impartant Nate:

For special regulations it is necessary to
Follow the lists of technical building
regulations!

Mote for Contral:

‘with & double-click an the required
location in the map. the snow load zone
will be tranzfened to the dialog box

24
Kielw
e %3 #Roshock
Elmshu.rn Libecke L 17
23 gchwerin .
Emden , B“ramerhaven 2521 13 MNeubrandenburg E
Lineb
Clderburge. 55 v gk
27 8
2 2 O:an\enburg
48 siele 1 01 2
— _jL e R 2 12 Braun- o Patsdame |3 Frarkfurt e
£ | schiueig _— e St
48 ) L e s s e e e e s s s ) e
Minsters i 36
Eislefeid Cotthuse
46 o - a7 3 i 03
z Gtkngen
Duf}‘?urg lEsign 39 . Hales sLeipaia 0z
93 Kassele Bautzen
F, A
4] D-Duisgeldorf 2a - 39 Drasdeg &
fiachen 5 0ekiln 51 Siegen Erfurte o #i_hemnitz
.
* 57 ggnnc il EE 07 *Zickau
Gizfiene esufil (&
Fulae_ 98 -

Figure 5.22: Map showing snow load zones in Germany

When you consider the Snow load of overhang, a window is available showing information
about the equation used to determine the additional load.

Snow Load of Overhang

S=)

Load Image

Snow load of overhang in kN/m

z

5 =-ks
& ¥
S Snow load for roof in kN/m
k G i idering the imegular shape of snow
(k=0.4)

¥ Specific we.gghi of snow
(Y=3 kN/m’)

L

Figure 5.23: Dialog box Snow Load of Overhang
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_i;"% When you consider the Snow load on snow guard, you have to specify the guard's Distance ar
from the edge of the roof.
Snow Load on Snowguard &J
Load Image Snow Load on Snowguard in kN/m
Fs=5-b - sina Eqg. (6.5)
5 Snow load for roof in kN/m?2
b Hor di between the snowg
and the next guard or the roof ridge in m
o Angle of roof inclination
Parameter
Guard Digtance aR: 0500k [m]
ak. ] | Cancel
Figure 5.24: Dialog box Snow Load on Snowguard
Below, the snow load resulting from altitude and snow load zone is displayed for information

as area and distributed load in the inactive input fields of the option Define snow load manually.

The snow load value is represented by the characteristic snow load sx. When generating the
not directly be found later in the load representation.

Define snow load manually

Wind load

snow load using sk, the program takes the shape coefficient according to [5] clause 4.2.5 or [10]
By defining the load manually you can enter the snow load either as area load s« or distributed

clause 6.3, equation (6.5) additionally into account, which is why the value displayed here can-

of the imposed load p« (see Equation 5.1, page 42).

load s«. The respective conversion between the loads is done analogously to the determination

The relevant shape coefficient is also taken into account for the generated loads.

This window section manages the parameters for the automatic creation of wind load cases.
automatically or Define manually.

The loads are generated according to the rules specified in EN 1991-1-4 (or DIN 1055-4).
Wind loads always refer to a closed hall. Additional wind loads occurring for buildings that are
Determine automatically

open on one side or several sides must be entered specifically. Similar to the generation of
snow loads, two options are available to define wind loads: You can choose between Determine

When you generate wind loads automatically, the Wind Zone WZ as well as the Terrain Category
TC must be specified. The wind zone can be defined by double-clicking the relevant region in
the wind zone map that you open with the [Info] button shown on the left (see figure below).
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B

Info sbaut Wind Zones - Germany e
nfo
The wind climate is recorded by & map
of wind zones in the DIN EN 139114 2
Standard. Init, decisive average wind 4
speeds are specilied for different o
geographical regions. *Rostock Windzone [;:,:] & rj?‘sz
m
The wind speeds are stated in a wind -
map of four wind zones. Elmshon  Lubeckce s
Schwerin i 25 032
The uplands are classiied inZone 1, . tBubrandenburd
the North German lowlands and the Emden Bremerhaven 2 % 039
pre-Alpine region inZons 2.
Lineburge
Oldenburg » ¥ 3 275 047
The aras riar the North German
cuast are raled in Zone 3 Zone 4is .
reserved to the shore itsel and to the 2 ranienbury 4 Se0 20
North Sea islands oCelle
ety Potsdame. | 2 Frankfyrt/c
. K
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eRottwel 2 etinchen
eFreiburg Rosenheim
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Figure 5.25: Wind zone map for Germany

The wind zone sets the value of the Fundamental basic wind velocity vyo according to [11]
clause 4.2. Use the [Edit] button shown on the left to adjust the values for the velocity pressure.
The following dialog box appears:

Coefficients for Wind Load Generation [iz-,l

Velocity Pressure Coefficients

Coefficient of wind direction Cdir: 1.0001%

Coefficient of season Cseason 1.000 - -

According to 4.3.2
Uzer-defined

Air density p: 1.25 57| [kagim?]

@I @I@ [ (] 3 ] | Cancel |

Figure 5.26: Dialog box Coefficients for Wind Load Generation according to EN 1991-1-4

L5 A

By ticking the option Body shells with permeable walls it is possible to define a pn value accord-
ing to [4] equation (19) or [11] equation (7.3) to take into account additional lifting forces due
to permeable walls. If the beam has a cantilever, the program determines the load case "roof-
lifting internal wind" as well in accordance with the connected wall area. However, the load
generation is not able to consider all areas and special cases according to [4] or [11] so that you
additionally have to define, if necessary, further actions from such loads (see the following de-
scription for Show Generated Loads / Define Additional Loads).
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parameters of the walls in detail.

p
Body Shells with Permeable Walls

S

Wall Parameters
(20 Autornatically, cpi = +0.2 or -0.3
according to EN 1991-1-4, 7.2.9(E], Mate 2
@) User-defined wall parameters
according to EN 1991-1-4, 7.2.9(E], Figure 7.13
up 1.008 [
] up | 080EH ]
._JG
v,
ufF 1006 [
[ oK ] [ Cancel ]

L

4

Figure 5.27: Dialog box Body Shells with Permeable Walls according to EN 1991-1-4

Dlubal

Click the [Settings] button shown on the left to open a dialog box where you can define the

The dimensions of the building are decisive for the wind load generation. Based on the dimen-
sions specified in window 1.2, the program determines the data fields in column F, G,H and |
(see figure below) according to [4] or [11] for the respective beam type and generates the wind
loads accordingly. For the zones where compressive as well as suction forces are applied, the
program creates two load cases for each wind load case with suction or compressive forces.

Load Cases @
Load Case Self-weight
LC Mo LCE1 = 4 . Short description: — w(g.LAA) Consider with
factor: =
Description:  “Wind Transverzely to Ridge [left][A4)
Load Type: Imposed Load Category: Load Duration Class:
Permanent LDC: | Shart-term / Instantar
- . Comment
(@) Y ariable
Accidental it
Seismic .
Load Load Case LC51
B C [ oD [ E F G | H [ 1 1 J [
Load Load Parameters Distance Across Tot
Na. Load Type Direction| Load Reference | p1 kN/m] | pz kN/m] | Am] B [m] in% Length Comment
) 7 Left Span Side -1.731 -1.731 0.000 20000 O O Zone F; cpe =-1.140
rapezoidal Loa 7 Left Span Side 0,592 0,592 2000 12676 [J O Zone H; cpe =-0.330
Trapezoidal Load 7 Right Span Side -1337 -1337 0.000 20000 O O Zone J; cpe =-0.880
Trapezoidal Load 7 Right Span Side 0,699 0,699 2000 12676 [J O Zone |; cpe = -0.460

L5

Figure 5.28: Wind suction in load case 51 (case AA)
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resp.

Define Additional Loads...
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In case of special regulations, like for the generation of snow loads, follow the lists of the tech-
nical construction regulations of your country.
Define peak velocity pressure manually

If you select the option Define peak velocity pressure manually, you can enter the wind load ei-
ther as area load q(z)’ or distributed load g(z). The conversion between the loads is similar to
the calculation of the imposed load p« (see Equation 5.1, page 42).

Show Generated Loads / Define Additional Loads

The button [Show Generated Loads resp. Define Additional Loads] provides access to the loads
generated with the specifications of window 1.3. The dialog box Load Cases opens.

Load Cases &J
Load Case Self-weight
LC Ma.: Lc1 - |4x E K Short description: g Consider with
factor: 1.0000%
Description:  Eigengewicht + Dachaufbau
Load Type: Imposed Load Category: Load Duration Class:
3) Permanent LDC: | Permanent
. Comment
‘W ariable
Accidental q
Seismic .
Load Load Case LC1
B | c [ o [ e [ F [ & [ H [ 1 1| J
Load Load Parameters Distance Across Tot
Direction | Load Reference | p [kMN/m] pz A B in % Length Comment
ZL Whole Beam 1.520 O O

@) (@) oK

L5 -

Figure 5.29: Dialog box Load Cases

Load case

Use the list LC No. to select the load case that you want to be shown in the dialog section Load.
With the arrow buttons [«] and [»]

With the [New] button shown on the left you can create additional load cases. In this way, you
can consider loads that are not generated automatically. The value of a user-defined load must
be specified as Load Parameter in table column D. See page 50 to learn how to enter additional
loads.

Additional load cases can be deleted by means of the [Delete] button shown on the left. Please
note that generated load cases can be neither deleted nor modified.

The Short description makes it easier to keep track of the created result combinations (see chap-
ter 7.1, page 61).

The Description helps you to specify the load. It appears also in the printout report where the
load cases are listed.
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Load Duration Class:

LDC:

Shart-term -

Long-term
I edium-term

Shart-term
Instantaneous

Dlubal

For user-defined load cases you have to specify the Load Type. You can select the following op-
tions: Permanent, Variable, Accidental and Seismic. For variable loads it is possible to assign the
Imposed Load Category like in window 1.3 as well as the Load Duration Class LDC.

Self-weight

By clearing the check box in the dialog section Self-weight you can deactivate the setting for
taking into account the self-weight. It is also possible to scale the self-weight by a factor. Factor
1.0 is set by default.

Comment

Each load case can be described by user-defined notes.

Load

Table and graphic in the dialog section below display the loads of the load case set above.

In load case 1 "Self-Weight + Roof Finishes", the self-weight is represented graphically. The ta-
ble, however, does not display it separately. It only lists the loads that have been defined as
roof structure (g2) in window 1.3.

The values of the snow and wind load are generated with the corresponding factors. Thus, the
graphic displays the load that is applied effectively to the beam.

The wind load in the single load cases is generated perpendicular and parallel to the ridge di-
rection. If the roof can be stressed by suction as well as compression according to the stand-
ard, the program generates two separate load cases for the same wind direction. They are dis-
tinguished by the indications A and B.

To display the respective explanatory graphics for illustrating the load parameters, use the
button shown on the left. To reset the load graphic view, click the button again.

Load Load Case LC51
[ A [ [o [ b [ e [ F [ & [ H I | [ J [
Load Load Parameters Distance | Across Total
. Load Type Direction| Load Reference | p1 kN/m] | p2 [eN/m] | Alm] B [m] in % Length Comment
Trapezoidal Load = Left Span Side -1.731 -1.731 0.000 20000 O O Zone Ficpe=-1.140
Trapezoidal Load z Left Span Side .552 .552 2.000 12 676 O [} Zone H; cpe =-0.350
Trapezoidal Load z Right Span Side -1.337 -1.337 0.000 2.000 O [} Zone J; cpe =-0.880
Trapezoidal Load z Right Span Side -0.699 -0.699 2000 12676 O O Zone |; cpe = -0.460
Load Type Trapezoidal Load' Load Direction ' Local in 2' Load Reference 'Left Span Side' %
.
e i
T n ﬁ\, ] e}
[+l 1 .,.} b} Ll
| ——j ®
i 1 x / lo—x —
A y 2
J : : B

Figure 5.30: Dialog box Load Cases: explanatory graphics for load parameters

Table and graphic are interactive: When you select a load in the table, it is highlighted in the
graphic. When you click a load in the graphic, the corresponding table row is marked.
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Line Load i
Concentrated Load
Line Load
Trapezoidal Load
Temperature Change
Temperature Differential
Concentrated Moment
Line Moment
Trapezoidal Moment

ZL =
% - Localinx
z-Llocalinz
XL - Global in X on true length
ZL - Global in Z on true length
AP - Global in X on projected length
ZP - Global in £ on projected length

Cantilever Left
Inmer Span

Left Span Side
Right Span Side
Cantilever Right

G

s

RF-COMEI

i
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Define additional loads

Additional loads can be entered directly into the next free table row. However, it is recom-
mended to create a [New] load case to manage the cases separately. You have to define the
descriptions, the load type and, if necessary, the service class category and the LDC.

In table column A of the dialog section Load (see Figure 5.30) you specify the Load Type. A list
offers the load types shown on the left for selection. When the display with explanatory
graphics is set, pictures appear in the bottom dialog section illustrating the individual param-
eters for load definition. Depending on the selected load type, other table columns become
active or inactive in the table row.

When you define the Load Direction, three different settings are available: The loads can be de-
fined in relation to the local member axes, in direction of the global axes on the effective
length or in direction of the global axes on the projected length. The graphic in the bottom di-
alog section may help you to find the appropriate selection.

Further, you have to define the Load Reference, specifying the part of the beam where you
want to apply the load. In order to simplify the input for structural beam parts, the following
options are provided: whole beam, inner span, left/right span side, cantilever left/right. The
Cantilever options are only available if an appropriate beam geometry has been set.

To arrange loads on any structural part of a beam, line loads must be defined as trapezoidal
loads and line moments as trapezoidal moments. Only for these load types it is possible to de-
fine the start and end points of the load freely. It is recommended to always activate the graph-
ic of loads so that you can check the input.

In table columns D to |, you can enter the loads according to the selected load type. For trape-
zoidal loads you can use the option Across Total Length to apply the load to the entire beam.
Alternatively, you have to define the start and end points (A and B) of the load as well as the
corresponding load values p; and p..

The button shown on the left allows for switching the load values on and off in the load graph-
ic.

Particular graphic parts can be checked specifically by using the zoom function: Click into the
graphic and then use the wheel button to minimize or maximize the graphic view.

The wheel button of the mouse can also be used for rotating the beam: Hold down the wheel
button to move the structure anywhere in the graphic window. Now press the [Ctrl] key addi-
tionally to display the beam in the isometric view.

To reset the original graphic view, click the button [Show All Graphic] shown on the left.

When the input is complete, close the Load Cases dialog box by clicking the [OK] button to
save the modifications. When you click [Cancel], you quit the dialog box but without saving
the modifications. All modifications entered since the dialog box has been opened will be lost.

RF-COMBI

With the [RF-COMBI] button you can access the add-on module RF-COMBI that is used to com-
bine load cases according to [2] or [9]. Usually, it is not required to modify data in RF-COMBI
because the creation of combinations is performed automatically in the background also for
user-defined loads. Therefore, you may use the button to understand the generation of com-
binations.

For more information on the features of RF-COMBI, see the manual available for download at
www.dlubal.com.
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5.4 Control Parameters

Program window 1.4 Control Parameters allows for numerous settings to control the calculation.

im RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 tﬂhj
File Settings Help
Input Data 1.4 Control Parameters - Pitched Cambered Beam with Variable Height
i Beam Type and Material
i Geometry Design of Support Modelling
- Loads Static equilibrium [EQL) Left Suppart: @) Horizontal fixed Column o
ntrol Para
L 7] Ukimate limit state STR] Harizontal free
| Serviceability limit state Do ot consider | Fiight Support: Horizontal fised Colurn... |5
cantilevers .
Precambar o 0.0 [rm] @ Harizontal free A left column
Supports on center line
/| Fire pratection
Fire Resistance Class: F 30 Outimieaiion
@ F 60 | Perform optimization tanimum ratioc - 1.004%
F 50 Description Symbol | Parameter | Unit | »
R| 455 [ Optimize Beam Height i
Beam Height. Support Center ha i
- Minimum possible ha,min 40.00 | cm i
Charring: - Maximum possible ha,max 200.00 | cm
Optimize Shape O
P L Optimize Cross-Section Width O -
2 Calculation Parameters
Generate supplementary combinations
To Display fram favorable permanent actions
/| Support forces Distribute permanent load field-by-field
/| Deformations -
Suppart compression fE Mumber of member - Result diagrams: 10
— | divisions for -
I'I" - Tapered members: 0=
j ? @ | Calculation | ‘ Details.. | | Mat. Snnes... | | Repott... | | RF-COMBI Cancel

Figure 5.31: Window 1.4 Control Parameters

Design of

This window section sets the designs that are performed. The Ultimate limit state and the Ser-
viceability limit state design are preset.

For the serviceability limit state design you can take into account an assumed Precamber of the
beam by specifying a value for w. or we. In addition, you have the option to not consider canti-
levers for the analysis.

When you tick the option Fire protection, you can access the parameters for the fire protection
design. To define the fire duration, select one of the fire resistance classes (R 30, R 60, R 90), or
specify it by user-defined input. In the image below, you can define the beam sides for which

you want to consider Charring.

Support modelling

Set the beam's support conditions. A successful calculation requires that the support is either
defined as Horizontal fixed on at least one side or restrained by a bending-resistant column by
selecting the Column option.

The supports are applied eccentrically by default. In this way, the wall-like structural behavior
of beams which are often high and slender is taken into account. With the option Supports on
center line, it is possible to shift the supports to the centroidal axis of the member (see picture
in the margin) to reduce or eliminate the high boundary moments due to a compression force.

To specify the column parameters, use the [Edit] button shown on the left. The following dia-
log box opens.
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("Edit Column ) |

Column Type

@ Rectangular H 35004 [om] 7
Circular [ 35005 [em] /A ’;I
[

Crozz-section from library:

Parameters

Column height b 5.0005 x| [m]

M aterial of column:
[ 4| Concrete C30/37 | EN19321-1:2004 ~ (0 | |'o| |
Support conditions at @ Hinged

X

BN Partial rigid
Support conditions at Hinged
caolurmn base: -
@) Elastic: 000K [
Rigid

Support Springs Due to Column

Cux 495,206 [kM/m]
Cuz 808500.000 [kMAm]
o 0.000
Activate shear stiffness Couv [kMNm/rad]
@I @ [ 0K ] | Cancel |

L% 4

Figure 5.32: Dialog box Edit Column to determine support springs

In the dialog section Column Type, the options Rectangular and Circular are available for direct
geometry input. The parameters are represented in the small graphic to the right. In case of
special column cross-sections, use the option Cross-section from library that allows you access
to a comprehensive cross-section database.

The settings for Column height and Material as well as Support conditions in the dialog section
Parameters affect the support spring determination considerably. The column base setting of-
fers three options whereas the setting for the column head allows only for a hinged connection
or a partial restraint: The spring stiffness on the support is determined from the beam's point
of view. As the column cannot provide a complete restraint, the program applies the rotational
spring stiffness of the defined column for the option Partial rigid.

Based on the specified values, the program determines the spring stiffnesses in direction X and
Z that will be used later as support conditions for the calculation. The dialog section Support
Springs Due to Column shows the calculated spring values.

If you select the option As left column in window 1.4 (Figure 5.31), the program defines the col-
umn also for the right support. The values of the left column are preset in the dialog box Edit
Column and can be adjusted, if necessary.

Optimization
With the settings in this window section you decide if and how the program Performs an opti-
mization for the beam cross-section. The cross-section can be optimized by different criteria:

Corresponding to the beam type you can adjust the Beam Height, the Shape or the Cross-Section
Width.

The target of the optimization is preset with the Maximum ratio of 100 %. If necessary, you can
specify another upper limit in this input field.

When optimizing the Beam Height you need to define the upper and lower limit for the height
in the support center. When optimizing the Shape several boundary conditions can be defined
(depth of beam in support center and on ridge, radius of curvature, inclination of lower chord
etc.). The fewer parameters are set, the faster the beam will be optimized.

The Cross-Section Width can be optimized within user-defined limit values. The lamella thick-
ness selected in window 1.2 is preset as Increment that you can adjust, if necessary. The proce-
dure varies depending on the beam type.
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The Spacing of Lateral Supports is important for the lateral buckling design. For beams prone to
instability risks you can optimize the spacing within particular limits and a user-defined incre-
ment to fulfill the requirements of the design.

To display

By ticking the check boxes you decide if Support forces, Deformations and Support compression
will appear in separate results windows. When designing the beam according to DIN 1052:
2008-12, an Oscillation design is possible.

The number of results windows appearing in the output depends on the design and output
data that you select in this window section.

Calculation parameters

Settings in this window section affect the number of generated result combinations as well as
the calculation accuracy.

With the option Generate supplementary combinations from favorable permanent actions the
program is able to distinguish favorable and unfavorable permanent actions and to take them
into account with different partial safety factors. Necessarily, the number of generated combi-
nations will be increased in the output.

The Number of member divisions for Result diagrams determines how much x-locations are set
on the longest member in the system. This division length will be valid also for the x-locations
of all other members in the model. The x-locations represent the locations on the beam where
designs are performed. The preset division value 70 for result diagrams has proven to be a
good compromise between computational accuracy and speed.

Figure 5.33: Principle of member divisions for result diagrams

To get a sufficient set of values for the calculation of Tapered members which are usually rela-
tively short, it is possible to define the internal division for tapers specifically. The division val-
ue is also preset with 70. This setting does not result in an increased number of output results
but only in a reduction of the division length for the internal calculation of the internal forces.
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6. Calculation

— To start the calculation, use the [Calculation] button that is available in each input window.
IMI The designs are performed with the result combinations generated in RF-COMBI. Before you
start the calculation, it is recommended to check the settings concerning calculation details
and selected standard.

6.1 Calculation Details

m To check important design parameters, use the [Details] button to open the dialog box below

that can be accessed from any window in the program. The dialog box is aligned with the stan-
dard or the selected national annex. Figure 6.1 shows the Details dialog box for EN 1995-1-1
with the national annex for Germany.

Details - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 [iE-J
Maximum Cut-to-Grain Angle Special Settings for Timber
Use limitation a< 200002 1] Influence of cross-gection dimengions on material properties

Increaze of strendgth fmk and frok:

According to 3.3(3] for glulam
Torsion Moments on Supports with h < B00 mm [bending] or b < 600 mm [tension)

| Tarsion design

Feclassify combined glued laminated timber in the beam

@ Tyg=Mqs80 zpan into homogeneous if the requirements according to
According to DIN EN 1995-1-1/NA:2010-12441:20 DIM EN 1194 Annex & are not fulfilled
Td: 400012

Reduction of Internal Forces

Moment reduction on supports
Design Settings.
Feduction of shear forces for a force in distance h

Feduction of stiffness with coefficient 17 [1 + kdet] from the edgg of & support .
due to creep effects in Service Clazzes 2 and 3 according [h = beam height along support axis)
B B Accarding to 6.1.7(3)

According to B.1.7[MA5)

@I @ [ (] 3 ]| Cancel |

Figure 6.1: Dialog box Details according to DIN EN 1995-1-1 for RX-TIMBER Glued-Laminated Beam

Maximum Cut-to-Grain Angle

EN 1995-1-1 specifies no limitation for the cut-to-grain angle. The German standard DIN 1052,
however, restricts the angle to 10° as the standard's equations are only valid for angles of up to
10°. In this dialog section, you can define the limit value yourself. The presetting in RX-TIMBER
is 20°.

Torsion moments on supports

The torsion design on the supports according to [7], NAD for Germany, has been considerably
eased: The design is to be performed only if the slenderness is larger than 225. RX-TIMBER
checks this condition automatically.

For the design according to DIN 1052 it is additionally possible to apply the lateral loads of the
trusses as stabilizing loads (see explanations for DIN 1052).

When the torsion moment T4 has been determined manually, it can be entered directly. The
moment will be applied as cosine function descending from the supports.

Special settings for timber

When compact beams are used (height h < 600 mm), many design standards allow you to in-
crease the strength values of the material. In case of glued laminated timber it is assumed that
the material's weakening is not that strong due to the finger joint.
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calculation of internal forces would be required.

for the design according to DIN 1052.
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When the check box for Reclassify combined glued laminated timber in the beam span into ho-
mogeneous is ticked, the program checks for each design location if the conditions for com-
bined glued laminated timber are geometrically fulfilled. If the higher strength of 1/6 in both
boundary areas at top and bottom is not given, RX-TIMBER will automatically select the next
lower strength grade and display a corresponding message. Then, you can either select a
higher material grade in the critical areas or perform the design with reduced strengths.

Use the options in this dialog section to reduce moments and shear forces in the support area.
The reduction of the supporting moment by a Moment reduction is only possible if your beam

As EN 1995-1-1 allows only for the reduction of concentrated loads in the support area, the op-
tion for reducing shear forces is not displayed for distributed loads. The request for a complete
reduction of the concentrated loads cannot be answered by RX-TIMBER because a separate

The following figure shows the Details dialog box of the program RX-TIMBER Continuous Beam

Details - DIN 1052:2008-12

i

Maximum Cut-to-Grain Angle Special Settings for Timber

lgnore limitation of o = 10° | Grain parallel to the battorn edge of the beam

according ta 10.4.1111, 10.4.211]

[/5S 20,005

Torsion Moments on Supports

V| Tarsion design:

Reduction of Internal Forces
Q@) Tq =Mq/80

According to DIM 1052:2008-12, 8.4.3(2) | boment reduction on supports

Feduction of shear forces according to 10.2.9(2)
for a force at distance h from the edge of a support
[h = beam height along support axiz]

Td =g *[1/80 - 1/60 % e/h ™ (1 - km]]

30,001
Feduction of shear forces according to 10.2.9(3)
far force YWred =% * & / [2.5 * h] induced by single
lnads near a support [ie. e < 257 h]

Td: 400012

Design Settings.

Reduction of stiffness with coefficient 1/ [1 + kdef)

due to creep effects in Service Claszes 2 and 3 accordir
to DIN 1052 8.3(3)

@) (@] Lo

Cancel

L5

Figure 6.2: Dialog box Details according to DIN 1052 for RX-TIMBER Continuous Beam

In the dialog section Special Settings for Timber you can decide to define the Grain parallel to
the bottom edge of the beam. The remaining setting options refer to specifications in the Ger-
man standard DIN 1052. They correspond to the options represented in Figure 6.1.
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6.2 Standard and National Annex

The button [National Annex] shown on the left provides access to significant design parame-
ters such as the partial safety and modification factors as well as the limit values of the defor-
mations. The dialog box is aligned with the standard or the selected national annex. The fol-
lowing figure shows the parameters for EN 1995-1-1 with the national annex for Germany.

The dialog box National Annex Settings consists of three tabs.

6.2.1 General Parameters

f National Annex Settings - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 [iz-,r
General | Other | Standards Used
Partial Factor According to 2.4.1 Limit Values of Deformations According to Table 7.2
PT: Pemanent and transient design situation - Characteristic: [rare] design situation
- Solid timber Th: 1.3004% Fixed on Both Sides Overhanging
- Glued laminated timber Th 1.3000% B0 Winst =1 0012 Zhef 18012
AC: Accidental design situation - Quasi-permanent design situation
Th 1.0000% 10 win - We <! 28015 <k ! 12551 Eq.(7.2)
520 wWiin =l 15014 =l 755
Partial Factor According to EN 1995-1-2, 2.3
For tirmber in fire Tmgic 1.0000%
Modification Factor k-mod According to Table 3.1
Service Class
Loc 1 2 3
- Permanent: 06004 06001 0.5000%
- Long-term: 0,700 070042 055042
- Medium-term: 0.8000% 08000 0.6501%
- Short-term: 09004 0900} 07000
- Instantaneous: 11008 11000 0900}
Data for Fire Protection According to EN 1995-1-2, 2.3, Table 3.1 and 4.2.2
Softwood Glulam Hardwaood
Charring rate Bn: 0.80 0700 05515 [mm/min]
Increased charing  do: .00 .00 F.00E [mm]
Factar ke 1.2800% 11500 1.2500%
@I @ Ok ] | Cancel

L 4

Figure 6.3: Dialog box National Annex Settings, tab General

Partial factor

In this dialog section you can check and, if necessary, adjust the partial safety factors of the
material stiffnesses for the different design situations. The factors are preset according to the
specifications of the standard selected in program window 1.1 Beam Type and Material.

Limit values of deformations

The deformation's limit values can be adjusted individually for the serviceability limit state de-
sign so that it is possible to perform the design according to specifications of different guide-
lines.

The allowable deflections can be defined separately for the individual design situations and
boundary conditions (span, cantilever).
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To take into account the moisture-dependent long-term effects of timber, it is possible to ad-
just the modification factors. They depend on the service and the load-duration class. The cal-
culation values of the modification factors are specified in [1] table F.1 and [7] table 3.1.

The designs are carried out by the simplified method according to [6] clause 5.5.2.1 a) or [8]
clause 2.3,3.4.2 and 4.2.2. The preset values for 3, do and ks are valid for glued laminated tim-
ber. Thus, it is usually not necessary to modify them.

Shear Factor

@ According to 6.1.7

Uszer-defined
Solid timber ker:
Glued laminated timber ker:

Factor of Compression Perpendicular to Grain

@ Accordingto 6.1.5 @
Uszer-defined
Softwood timber koo 1.500-%
Glued laminated timber koo 1.780

Factor of Stress Distribution According to DIN EN 1995-1-1/NA:2010-12
@ According to MCI MA B85
Uszer-defined

Double tapered and pitched

Mational Annex Settings - DIN EN 1995-1-1/NA:2010-12/A1:2012-02
General | Other | Standards Used
Partial Factor for Stiffenings for Transversal Tension
Glued-in steel bars Thiz 1.2501%
Steel bars with wood-screw Thiz - 1.2501%
Plywood Th 1.2000%
Connections T 1.3001%
Volume Factor
@ According to 6.4.3
Uszer-defined
Solid timber Kol : 1.000-:
Glued laminated timber Kol ©
Factor of Stress Distribution
@ According to 6.4.3
Uszer-defined
Double tapered and curved
bearns kdis © 1.400 -5 cambered beams kdis, DIN EN NAC 1.3005
Pitched cambered beams Kdis © 1,700 Curved beams kdis, DIN EN NA! 1180
@I @ Ok ] | Cancel

L

Shear factor

Figure 6.4: Dialog box National Annex Settings, tab Other

Partial factor for stiffenings for transversal tension

This dialog section controls the partial safety factors that must be taken into account for the
different types of transversal tension stiffenings (see chapter 5.1, page 32).

The program presets the partial safety factors for material properties and load capacity rec-
ommended in the standard (for example EN 1995-1-1, table 2.3).

For shearing stresses along and perpendicular to the grain direction you must observe specific
conditions according to EN 1995-1-1, clause 6.1.7.

The factor k« can be User-defined for solid and glued-laminated timber. Many countries still do
not provide uniform material standards managing this stiffness.
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Volume factor

When designing glued-laminated beams you can adjust the volume factor k.l for solid and
glued-laminated timber. You find the relevant standard specifications in EN 1995-1-1, clause
6.4.3 (6).

Factor of compression perpendicular to grain

For the design of the support compression the compression strength is adjusted perpendicu-
lar to the grain direction by means of the factor ks (see EN 1995-1-1, clause 6.1.5). With the
default setting according to standard specifications RX-TIMBER increases the strength corre-
sponding to the material type and the load situation. However, as it is usual in some countries
to calculate generally with a strength increase of 75 %, the factor can be user-defined.

Click the [Info] button shown on the left to get more information on the factor determination.

Factor of Compression Perpendicular to Grain [iE-J

Info

conditions acc. to 6.1 .5) iz walid only for & model
with & local force.

For other cazes (line load), the parameters [ .:_ . ~ [

Automatic calculation of ke gn and Aef (with distance a | Iy ip
. e e

ke g0 and Aef will be increased to the maximum.

Parameter Description _l
| . Support length *
liJ, lir : Increase of contact lencth (masx 30 mm)
Distance Conditions
lef . Effective length (lig+ 1+ 1if
I1==2h . ke 00 Depends on national annex and type of timber
F . Local force
11=2h kegn=1

I : Distance F from suppaort

li) = min(30 mm, |, &)
a : Cantilever lencth

lir = ming30 mm, 1, 14621
Aet=lei*h

L S

Figure 6.5: Dialog box Factor of Compression Perpendicular to Grain

Factor of stress distribution

For glued-laminated beams you can adjust the factor kais used to consider the stress distribution
in the ridge zone. You find the relevant standard specifications in EN 1995-1-1, clause 6.4.3 (6) as
well as in the national annexes.

6.2.3 Standards Used

The final tab lists all rules and standards that are relevant for the generation of loads and the
design according to the selected standard.
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6.3 RF-COMBI

The add-on module RF-COMBI is integrated in RX-TIMBER. It generates all result combinations
automatically. Use the [RF-COMBI] button to start the add-on module.

RF-COMB! - [06.gLh2] [

File Settings Help

CAT - Ultimate Limit State Desig « | 1.1 General Data

Input Data . Supplementary Examination

-Achans . Reduce possible result combinations by
Action Categariss 1 examining AFEM results...

i Action Categories 2 @ From automatically defined E

combinations
Combination Rules Acc. to Standard / Annex Fram result combinations:
EEN 1390 + EM 1395 == DM
Generating for Design Situations Settings for Combinations Acc. to EN 1580
Static equilibrium: Basic cambination Ultimate: mit state basic combination
Acridental Apply combination rule: @) Equation £.10
Accidental - Snow ) Equations §.10a
Seismic and 6.10b
Ulkimate: limit state: Basic combination UB
[] Accidental U
[7] Accidental - Snow UM
] Seismic us
Serviceabiliy limit Characteristic
state:
MEER Setting for Timber Structures
Quasi-peimanent
=N
Generate supplementany combinations 0.80 @
from favarable permanent actions
[7] Do ot treat tagether snow and wind Numbering

a3 collateral actions

Starting number for generated
[ Far wind as gaweming action abandan snaw

- Result combinatiar: 1

l Calculation ] {Coelf\cwemts..l I Check

Figure 6.6: RF-COMBI window 1.1 General Data

To avoid generating an unnecessary high number of result combinations, it is recommended
to Reduce possible result combinations in the window section Supplementary Examination of
window 1.1 General Data. In this way, you make sure that the results of RF-COMBI include all
governing result combinations but without generating more load cases than necessary.

Find more information about the add-on module RF-COMBI in the program manual available
for download at www.dlubal.com.

After the [Calculation] you can check the results of the combinatorics: The generated result
combinations are presented in three results windows sorted by different criteria.
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RF-COMBEI - [06.gLrh2] &J

File Settings Help

CA1 - Ulimate Limit State Desig_+ | 2.2 Result Combinations

Input Data [ A B c [DJ[EJ[F[GJHJTT[JTKJIL][M][NTOT =
i General Data Design ]
L Aetions RC | Apoly | Stuation LDC LC1 | LC21 | LC41 | LC42 | LC43 | LCH1 | LC52 | LCH3 | LC54 | LCS5 | LCH6 | LCST | LC
i~ Action Categories 1 RC1 LB Permanert | 1.35 - = = = = - - - - - -

‘... Action Categories 2 RC2 UB Shot4em | 135 | 150 | - - - s = = = R -

Resis RC3 UB Short4erm | 135 | 150 | 075 | - - - - 5 - B _

UB Short4erm | 135 | 150 | - 075 | - - - = = = -
: Shotterm | 135 | 150 | - - |07

Shorttem/1 | 135 | 150 | 075 | - = 050 | - = = = =

i Result Combinations by Actions RC4

‘... Result Combinations - Reducec |_RCE

RC7 uB Short4erm/1 | 1.35 | 150 | D75 | - = - | 090 - = = =
RC8 uB Short4em/1 | 1.35 [ 150 | 075 | - = = - | 080 - = =
RCS uB Short4erm/1 | 1.35 | 1.50 | D75 ° B = = ° 0.50 = =
RC10 uB Shortterm/1 | 1.35 [ 150 | D75 | - = = = = - | 080 - =
RC11 UB Short4erm/1 | 1.35 | 1560 | 075 | - = = = = = - |09 - -
< | 1 »
Load Cases in Generated Result Combination RCS Uttimate: Limit State - Basic Combination
LC Load Case Description Action | Category | Leading | Kri T W Cesl KF1.7.w.Ceal
LC1 | Eigengewicht + Dachaufbau AC1 1A O 1.00 | 135 = = 135
LC21 | Imposed Load AC2 3H [ 1.00 | 150 | - - 1.50
LC43 | Snow (Right Side Full) AC3 4B [m] 1.00 | 150 050 | - 075

T —

‘

Figure 6.7: RF-COMBI window 2.2 Result Combinations

Click [OK] to return to the program RX-TIMBER.
6.4 Calculation

Calculation To start the calculation, click the [Calculation] button that is available in all input windows of

RX-TIMBER. During the calculation the FE-Solver window is displayed, showing information
about the calculation process.

FE-Calculation... @

Running

RFEM - Calculation by FE M [ 3

R#-TIMEER - Glued laminated beam

Partial Steps.
Calculation 407127 | Result Combinations 127
— | Ultimate Limit State Design Ultirnate lirnit state
- | Serviceability Limit State Design Result Cambinations - LIB s
N - P e Serviceability limit state
F Result Combinations - SC 4
— | Determine Support Forces L
Result Combinations - 50 1

Fire protection
Result Combinations - LL& 4

= RC40

I I |(ul||lol| |5

L5 A

Graph

Figure 6.8: Window FE-Calculation

The results window 2.1 Result Combinations appears immediately after the calculation (see
Figure 7.1).
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7. Results

The designs are shown in the results windows 2.1 to 2.3 and sorted by different criteria. Win-
dows 2.4 and 2.5 lists the support forces and deformations.

You can select every window by clicking the corresponding entry in the navigator. You can al-
so use the buttons shown on the left to set the previous or next window. Alternatively, you can
press the function keys [F2] and [F3].

To save the results and exit RX-TIMBER, click [OK].

Chapter 7 Results presents the results windows in sequence.

7.1 Result Combinations

This window shows the maximum design ratios for each single result combination. Table col-
umn RC Description lists the combinations with the short descriptions of the contained load
cases (see page 48: Short description). Column B Load Cases displays the combination criterion
with load case number and considered factors from RF-COMBI.

mim RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input D ata 2.1 Result Combinations
i Beam Type and Material B [ C [ D [ El [ E 1=
- Geometry Design Factor Manc
b Loads RC RC Description Load Cases Situation LDC lmod Design
- Cantrol Parameters imate Limit State Design =
ic=uls Lo 135 LCT UB  Pemzne | 0600 0.82
i g+p 1.35°LC1 + 1.50°LCH us Short4er 0.9500 0.61
- Desian - Al RC3 [g+p=s 1.35°.C1 + 1.50°L.C21 + 0.75°LC4 UB Short-ter 0.300 0.80
- Design by Location RCA [g+p+sl) 135°LC1 + 1.50°LC21 + 0.75°LC42 uB Shortter 0.500 076
" Suppart Forces RCS |g+p+sf) 1.35°LCT + 1.50°LC21 + 0.75°LC43 us Short-ter 0.900 0.76
- Deformations RCE |g+p+s+wialAd) 1.35°LC1 + 1.50°LC21 + 0.75°LC41 + 0.90°LC51 us Short4er 1.000 0.72
RC7 |g+p+s+wiglBB) 1.35°LC1 + 1.50°LC21 + 0.75°LC41 + 0.90°LC52 us Short4er 1.000 0.72
RC8 |g+p+s+wglAB) 1.35°LC1 + 1.50°LC21 + 0.75°LC41 + 0.90°LC53 us Short4er 1.000 0.72
RC3 |g+p+s+w(glBA) 1.35°LCT + 1.50°LC21 + 0.757LC41 + 0.907L.C54 uB Shortter 1.000 0.72
RC10 | g+p+s+wiarAs) 1.35°LC1 + 1.50°LC21 + 0.75°LC41 + 0.90°LC55 us Short-ter 1.000 0.72
RC11 |g+p+5+wiglBB) 1.35°LC1 + 1.50°LC21 + 0.75°LC41 + 0.90°LC56 us Short4er 1.000 0.72
RC12 | g+p+s=+wigrAB) 1.35°LC1 + 1.50°LC21 + 0.75°LC41 + 0.90°LC57 us Short4er 1.000 0.72
RC13 |g+p+s+wiglBA) 1.35°LC1 + 1.50°LC21 + D.75°LC41 + 0.90°LC58 us Short4er 1.000 0.72
RC14 |g+p+s+wp.A) 1.35°LC1 + 1.50°LC21 + 0.75°LC41 + 0.50°LCRS us Short-ter 1.000 0.72
RC15 |g+p+s+wip.B) 1.35°LC1 + 1.50°LC21 + 0.75°LC41 + 0.90°LC60 us Short-ter 1.000 0.72
RC1& |g+p +s)+wiglAA) [1.351CT +1.50°LC21 + 0.75°LC42 + 0.90°LC51 us Short4er 1.000 0.68
RC17 |g+p+sf)+wiglBB) |1.35°LCT + 1.50°LC21 + 0.75°LC42 + 0.50°LC52 us Short4er 1.000 D68
RC18 |g+p =sf)+w(qlAB) |1351CT+150°LC21 + 0 75°LC42 + 0.90°L.C53 uB Shortter 1.000 0.68
RC19 |g+p +sl)+wi@lBA) [1.35°LC1 + 1.50°LC21 + 0.75°LC42 + 0.90°LC54 us Short-ter 1.000 D68
RC20 | g+p + s} + wiarAA) | 1.35°LC1 + 1.50°LC21 + 0.75°LC42 + 0.90°LCE5 us Short4er 1.000 0.68
RC21 |g+p +s}+wiglBB} |1.35°LC1 = 1.50°LC21 + 0.75°LC42 + 0.90°LCHE us Short4er 1.000 D.68
RC22 | g+p+sf)+wigrAB) |1.35°CT + 1.50°LC21 + 0.75°LC42 + 0.90°LC57 us Short4er 1.000 0.68
RCZ3 |g+p +sl)+wi@lBA}) [1.35°LC1 + 1.507LC21 + 0.75°LC42 + 0.90°LC58 us Short-ter 1.000 0.68
RC24 |g+p+s)=wp.A) 1.35°LC1 + 1.50°LC21 + 0.75°LC42 + 0.90°LC53 us Short-ter 1.000 068 ~
Max | aelsi @ 2
Calculation [ Details.. ] [ Mat. Snnes... ] [ Repott... ] [ RF-COMBI ]

Figure 7.1: Window 2.1 Result Combinations

Table column C Design Situation informs you about the design situation to which the combina-
tion belongs. RX-TIMBER distinguishes the following situations:

UB Fundamental combination for bearing capacity
UA Accidental combination for bearing capacity

S1 Basic combination 1 for serviceability

S2 Basic combination 2 for serviceability

SQ Quasi-permanent combination for serviceability

Table 7.1: Design situations in RX-TIMBER
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Table columns D LDC and E Factor kmoa list the load-duration classes and the modification fac-
tors.

The final column F Max. Design indicates the maximum design ratio for each result combina-
tion. The ratios are represented by colored scales: For designs < 1 a green scale is displayed, for
designs > 1 a red scale appears. The color scales can be deactivated, if necessary, by means of
the button shown on the left.

Filter functions

The results are arranged in blocks: The ultimate limit state design is displayed first, followed by
the serviceability limit state design and the fire protection check. Below the table you find
three buttons that can be used for filtering the design results in the list.

s RX-TIMBER - Glued laminated beam - 2,01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.1 Result Combinations
i~ Beam Type and Material B C [ D [ E 1 F |
i Geomety Design Factor Max
: Loads RC RC Description Load Cases Situation LDC kmed Design
 Conrol Parameters Senicssbity Limt Sists Dein
Results RC192 4 HTs] sC Permanent 0.48
nbinations RC193 [q+s LC1+1C41 5C Shortterm 076
esign Al ) RC194 | g +s() LC1+LC42 5C Short term 0.69
Design by Location % RC195 | g +sf) LC1+1C43 SC Shartterm 0.69
i+ Suppont Forces RC156 | g 1.80°LC1 sQ Pemanent 0.72
i Deformations
& [B] e o (21 @ A i) al
Calculation { Details I INat Annex I l Repait ] l RF-COMBI I

Figure 7.2: Window 2.1 Result Combinations with filter set only for serviceability limit state design

The buttons have the following functions:

Button Function

Hides and displays the ultimate limit state design
Hides and displays the serviceability limit state design
@ Hides and displays the fire protection design

Table 7.2: Buttons for designs

If designs with a ratio of > 1 are available, an additional filter function is enabled: Click the but-
ton shown on the left to hide all designs < 1. In this way, you can check all failed designs at a
glance.
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7.2 Design - All

The second results window presents an overview about all performed designs. The upper part
of the window shows a table with the maximum design ratio for each type of design. This over-
view allows you to quickly evaluate the maximum design ratios for the individual designs
(shear stress, bending stress, lateral buckling analysis, support pressure etc.).

The lower part of the window displays the Intermediate results for the load case set above. They
provide detailed information about cross-section and design internal forces as well as design
parameters including notes for tables and equations of the standard.

sim RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.2 Design - All
i+ Bearn Type and Material B_ | C [D | E L
Geametry Location
Loads No. X [m] RC Ratio Design acc. to Formula !
- Control Parameters [P35 Aces 0.51 1 | 111) Shear stress acc. to 6.1.7 3
Resuits 2 0.000| RC46 054]=7 | 112) Shear stress at support acc. to 6.1.7
i+ Hesult Combinations 3 19.526 | RC46 057 <1 |131) Bending stress on edge parallel to the grain ace. to 6.4.2
i Al 4 15.526 | RC46 060 =1 |133) Bending stress on tapered edge acc. to 6.4.2 - Comprassion edge
Design by Location % 5 9498 RC46 054 <1 | 136) Bending stress on curved beam acc. to 6.4.3
-+ Support Forces 5 12375 RC46 0.46 =1 | 143) Bending stress af ridge cross-section 6.4.3
- Deformations 7 12375 | RC46 093 =1 |223) Transversal tension stress - Full absomption through transwversal tension reinforcement
8 19.526 | RC46 057 =1 |301) Lateral torsional stabilty verfication - Bending without compression acc. to 6.3.3
E] 1.900 | RC46 017 =1 |302) Lateral torsional stability verfication - Bending and compression acc. to 6.3.3 -
Maw: ngs =1 @ & b1
tntermediate results - X:0.125m - RC4G:g+ s | Rectangle 18/57 6219
i Design Intemal Forces HIZS Lle0n,
Nomal Force Ng -12.626 kN
Shear Force Vzd 71.657 | kN
Momert My.a 8.993 | kNm
= Design Ratio o
Shear Force Vzd 71657 kN 5 B
Beam Width b 18.00 | em L :
Cross-Section Height h 6762 cm 3 !
Crack Influence Factor ker 0714 6172 :
Effective Width bet 12.86 | cm H
Shear Stress Td 1.24 | N/mm2 z
Shear Strength [’ 350 N/mm2 [7, Tab 2 [cm]
Partial Factor ™ 1.300 Tab. 2.3 —— - ——
Modfication Factor K mag 0.500 Tab.31 |~ lg.l @]
lﬂ @ E] Calculation { Details.. I INat. Ahnes.. I I Report. .. I I RF-COMBI I Cancel

Figure 7.3: Window 2.2 Design - All

Location X

The first table column shows the respective X-location on the member for which the program
has determined the maximum design criterion. The following member locations X are taken
into account for the table output:

e Startand end node

¢ Division points according to member divisions defined in window 1.4 Control Parameters
(see chapter 5.4, page 53)

e Extreme values of internal forces

RC

Table column B displays the numbers of the result combinations whose internal forces result in
the respective maximum ratios.

Ratio

The program shows for each design type the design ratios according to the selected standard.
The colored scales represent the corresponding ratio.

Design according to formula

The final table column lists the equations according to EN 1995-1-1 (or DIN 1052) that were
used to carry out the design.
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7.3  Design by X-Location
The structure of the results window is similar to the one of window 2.2 described in the previ-
ous chapter. The table lists in detail the results for each analyzed Location X on the beam.

The results are summarized in groups sorted by bearing capacity, serviceability and fire protec-
tion. Use the buttons shown on the left to filter the design types (see chapter 7.1, page 62).

sim RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.3 Design by X-Location
Bearn Type and Material B_| C [ D] E ~
Geametry Location
i Loads Mo X[m] RC Ratio Design acc. to Formula
- Control Parameters RC46 054 =1 [ 112) Shear stress at suppott acc. to 6.1.7
H_Esults 2 RC46 050 =1 |352) Support pressure - Compression at an angle acc. to 6.2.2
i+ Result Combinations 3 RC198 0.36 | £ 512) Fire protection - Shear stress at support acc. to 6.1.7
Design - Al 4 0.000 RC158 0.02| =7 | 702) Fire protection - Lateral torsional stability verfication - Bending and compression acc
5 0.125 | RC46 051 =1 |111) Shear stress acc. to 6.1.7
Suppart Forces [ 0.125 | RC46 0.04 =1 |131) Bending stress on edge parallel to the grain ace. to 6.4.2
- Deformations 7 0.125| RC46 0.04 | =1 | 133) Bending stress on tapered edge acc. to 6.4.2 - Compression edge
8 0.125| RC16 003 =1 |301) Lateral torsional stability verfication - Bending without compression acc.to 6.3.3
9 0.125| RC198 0.36 | =1 | 517) Fire protection - Shear stress acc. to 6.1.7 -
M 08 <1 @ Tq
[ntermediate results - X:0.000m - RC4G: g + 5 || Rectangle 18/56.74
Cross-Section Data - p15-00%
Design Intemal Forces
¢ Design Ratio
Shear Force Va4 72.342 kN
Beam Width b 18.00 | em =
Cross-Section Depth ha 6453 cm % -,
Crack Influence Factor ker 0714 6172 3
Effective Width bet 12.86 [ em E :
Shear Stress 4 1.31 | N/mm2 :
Shear Strength 3 3.50 [ N/mm2 [7] Tab.2 H
Partial Factor ™ 1.300 Tab. 23 z
Modfication Factor k mod 0.900 Tab. 31 [cm]
Shear Strength Fug 2.42 [ Nmm2 Eq.(2.14) :
Diesign ol 0.54 <1 |Eq (613) | =
Calculation [ Details.. I [Nat. Bhes.. I [ Report. . ] [ RF-COMBI I

Figure 7.4: Window 2.3 Design by X-Location

Due to the variety of loads it is not possible to clearly identify the decisive beam location im-
mediately. Therefore, the beam is analyzed at different design locations X:
e Startand end node

¢ Division points according to member divisions defined in window 1.4 Control Parameters
(see chapter 5.4, page 53)

e Extreme values of internal forces

The results windows generally display the Locations X. They are related to the global coordinate

system and represent the length X projected to the floor plan. In contrast, the result diagrams
(see chapter 7.6, page 67) refer to the local member axis x where the length x of the inclined
beam is indicated.
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The window lists the support forces of the individual load cases and result combinations. The
extreme values of the result combinations are summarized in groups sorted by bearing capaci-

ty, serviceability and fire protection.

==

sim RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02
File Settings Help
Input Data 2.4 Support Forces
-~ Boam Type and Materia E [ c [ b [ E [ F [ & |
i~ Geometry LC LC/ Left Support Right Support Equiv. Load | Max. Moment
- Loads RC RC Description Ax kN] Az kN] Bx [kN] Bz [kN] q kN/m] My [kNm]
- Control Parameters 0.000 53.941 0.000 57.561 0.204 353.143
Results RC188 | g I 0.000 53.941 0.000 57.561 0.204 353.148
++ Result Combinations RC189 | g +s{} +wiq).BA) 0.000 53.541 0.000 57.561 0.204 353.148
-Design - Al RC190 | g +s{) +wip A} 0.000 53541 0.000 57.961 0.204 353148
esign by Lacation X RC191 [ g +s() + wip.B) 0.000 53.941 0.000 57.561 0.204 353.148
ort S Max 0.000 73.849 0.000 73.849 0.268 464.822
- Deformation Min 0.000 44852 0.000 44852 0.165 285647
Reesult Combinations for Serviceabilty Limit State (Ct ic Values)
RC192 | g 0.000 33.253 0.000 33.253 0122 211.590
RC193 [g+s 0.000 52.558 0.000 52.958 0.191 331.040
RC194 | g +s() 0.000 50.145 0.000 45.319 0174 301.811
RC135 | g +sf) 0.000 45313 0.000 50.145 0174 301.811
RC196 | g 0.000 59.855 0.000 59.855 0.220 380.862
Max 0.000 59.855 0.000 59.855 0.220 380.862
Min 0.000 33.253 0.000 33.253 0122 211.590
Result Combinations for Fire Resistance (Design Values)
RC197 | g 0.000 33.253 0.000 33.253 0.176 211.590
RC198 [g+s 0.000 74 0.000 37114 0.1%6 235.480
RC199 | g +s() 0.000 36631 0.000 35.666 0.151 225540
RC200 | g +si) 0.000 35.666 0.000 36.631 0.151 229.540
Max 0.000 37114 0.000 37114 0.196 235.480
Min 0.000 33253 0.000 33.253 0.176 211.590
Tilt. moment for Aial force in Equiv. load
pinned support Td: 5.810 [kMm] compr. edge Md: 251,635 [kMN]  forl beam o 0.268 [kN/m]
Caleulation [ Details.. ] [Nat. Annes.. ] [ Repatt... ] [ RF-COREBI

m

Figure 7.5: Window 2.4 Support Forces

Support forces for load cases are displayed as characteristic loads. Thus, it is possible to use
them for other calculations. Support forces for result combinations are displayed considering

the design loads.

The following values are additionally displayed below the table:

e T4 Tilting moment for pinned support according to [1] eq. (14) or [7] (NA.129)
e Nu Axial force in compression edge according to [1] eq. (15) or [7] eq. (9.36)
e q Equivalent load for 1 beam according to [1] eq. (16) ) or [7] eq. (9.37)

However, the indicated values are not taken into account for the design.
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7.5 Deformations

The final results window lists the maximum deformations for the individual load cases and re-
sult combinations.

§im RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN 1052:2008-12 &J
File Settings Help
Input Data 2.5 Deformations
Beam Type and Material A B_|_c [ b | E [ F | G | H [ |
Geometry LC LC/RC Supp. Left [mm] Mzzx. Span Deflect. Supp. Right [mm] Rotations [mrad]
- Loads RC Description uz ux X[m] |maxuz[mm]| uz ux Dy.A 9y.8
+- Control Parameters T
(el Eigengewicht = Dachauthay 0.0 00| 12375 “7 00| 206 77 77
H Hes_““ Combinations LC41 | Snow (Beth Sides Full) 0.0 00| 12375 27 0.0 105 40 40
‘Design-Al LC42 | Snow (Lsft Side Ful) 0.0 00| 11.288 17.1 0.0 I 32 28
- Design by Location X LCA3 | Snow (Right Side Full) 0.0 0.0] 13462 171 0.0 7. 28 32
pport Forces
ns Result Combinations
RC5 |s 0.0 00| 12375 27 0.0 105 4.0 40
RCE [sf) 0.0 00| 11.288 171 0.0 7. 32 23
RC7 |si) 0.0 00| 13462 171 0.0 I 28 32
RCE |g 0.0 00| 12375 358 0.0 165 62 62
RCI [g+s 0.0 00| 12375 58.4 0.0 2639 101 101
RC10 |g+s0) 0.0 00| 1201 52.8 0.0 243 94 29
RC11 | g+sf) 0.0 00| 12739 52.8 0.0 243 89 54
RCIZ |g 0.0 00| 1237 80.5 0.0 371 -135 135
RC13 |g 0.0 00| 1237 .7 0.0 206 T 77
Maoe/Min Deformations
Max 0.0 00| 1237 80.5 0.0 371 28 135
Min 0.0 00( 11.288 17. 0.0 79 -139 28
Oscillation Check ace
ta3.3(1] WG inst + Wi * W 0 et : 4.7 [>6.0 [rmi]
Calculation [ Details.. I [ Standard... I [ Report. . ] [ RF-COMBI I

Figure 7.6: Window 2.5 Deformations with oscillation check according to DIN 1052
The window shows the displacements on each Support u. and ux as well as the Maximum Span
Deflection max u; at the governing X-locations.

If the model has cantilevers, the table is extended by the Cantilever column showing the dis-
placements uz..

The right part of the table provides information about the Rotations ¢ on the supports and, if
available, the cantilevers.

When the oscillation design according to [1] paragraph 9.3 (1) was selected in window 1.4 (see
chapter 5.4, page 53), you can find the design result listed below the table in window 2.5.
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35818 =1 35819
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27 446

Dlubal
7.6

The distribution of results on a beam can be evaluated graphically in the result diagram. To ac-
cess the diagram, use the button shown on the left which is available in each results window.

Result Diagrams

A new window opens displaying a navigator and the beam'’s result diagrams.

<9 Result Diagram on Member SEECRL X
Members No: | 219 - i 8 & =L E - = o e o | A B | a1z 150 @ B
Navigator 2x " o o S B ) e il (D) et
= [H] Design Criterion ¥ aM2s it Mis ¥
Oux Design Criterion - uz [mm] ——— -
Moz -
Do _ - i o]
=1 [ Bending - Fire Resista 3 T o000 00 -
ux & o000 a0
Huz ™ 0000 0.0
o ™ 0p00 00
=[5 Internal Forces 0475 72
N an 0475 72
E "‘\'A‘ 83 0475 72 -
[ Result Combinations Coi®y | I
© Original
© Modified Internal Forces - N [kN] Internal Forces N
@) Both = x N
H . g i KN
- 3 . 2 - & o000 13008
= g o ¥ opoo -13.008
: = ] 0125 12382
: g : 0125 12882 L
= : 0475 12520
o A g z ] g © 3 @ ] 0475 1252
s = e b 2 Z & o 5 < 0350 12046 -
' Max/Min Orly ] Edges Orly
Internal Forces - My [kiim] e
= = - = = ® a 2 o x Wy
£ : E s E g H g : : & il )
< = g 2 3 g 7 5 2 = [T o000 0026 -
: ! ] : ; 7 s [ o000 -0026
- 2 0125 9172
342135 kim : . = 0125 0172
: - 8 2 0475 3921
o 8§ £ 0475 34921
H ] 0950 68550 -
N Ma/Min Oniy (] Edges Only
< i D
[Resuts] 4 b -
Location x 6,000 m Beginning XY,z 01,00, 03m End XYZ 249,00, 03m Order: 2,34,55,7,89,1011,12,13141516,17,1819 .

Figure 7.7: Dialog box Result Diagram on Member

Use the navigator on the left to select the deformations and internal forces that you want to
display in the result diagram. Use the list in the toolbar to choose a particular load case, result
combination or RX-TIMBER design case.

A dotted line in the result diagram of the RX-TIMBER design indicates the design ratio of 1.0
(see Figure 8.12, page 75). In this way, you can evaluate the significance of the results quickly.

With the navigator entry Result Combinations you have the possibility to display Original or
Modified internal forces that are used for the design because of a moment or shear force re-
duction. It is also possible to display Both internal forces.

The results windows of RX-TIMBER show the global X-locations where the designs are per-
formed, but the result diagrams refer to the local member axis x. However, the relation be-
tween global and local locations is ensured: When you have selected a (global) location X in
a table and you open the result diagram, the position line jumps automatically to the corre-
sponding (local) location x in the diagram.

The result diagrams can be either printed directly by using the print function or transferred in-
to the printout report (see chapter 8.4, page 75).

For more detailed information about the dialog box Result Diagram on Member, see chapter 9.5
of the RFEM manual that is available for download at www.dlubal.com
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8. Printout

The input and output data of RX-TIMBER is not automatically sent to a printer. Instead, a so-
called printout report is generated first to which you can add graphics, explanations, scans and
other elements. In the printout report you define the data that will finally appear in the printout.

A printout report can only be called up if a default printer has been installed in Windows. The
preview in the printout report uses that printer driver.

8.1  Printout Report

To open the printout report, use the button shown on the left.

-

Q, Printout report - PR1* = | B |t

File View Edit Settings Inset Help

BREBQ < e 4 B L2 e RN EEED LS4

Printout Report Mavigator X -

(=i Printout Report

Contents Engineering Office Bavaria Constructions.
omech Srest 24758 Rminnow Vsl

=i RX-TIMBER Glued Laminated Beams
@ System Layout —Dlubal
- [ Details
.. (7] Data for Naticnal Annex CONTENTS
[ List of Standards Used T
- [7] Beam Type and Material
- [7] Geometry
—-i8 Loading
D Load Data
- [7] Control Parameters
= “,_y Results
m Result Combinations
[ Design - All
[ Design - All - Details
[ Support Forces
[T Deformations
i.[7] Deformations - Retations

m

- "
s

RX-TIMBER

S—— p— [ So—

T

nm -

Pages: § Page: 1

L%

Figure 8.1: Printout report

If required, you can rename the printout report. To open the corresponding dialog box,

select Rename on the File menu of the printout report.

Rename Printout Report &J

Old Description
Al data

New Description

Reduced data

[ (0] 8 ][ Cancel ]

Lo A

Figure 8.2: Dialog box Rename Printout Report
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When the printout report is open, you see the report navigator on the left. On the right, the
page view with the preview of the printout is presented.

The individual chapters of the report can be shifted anywhere in the navigator by using the
drag-and-drop function.

Context menu

The context menu offers more options for adjusting the printout report. As common for Win-
dows applications, multiple selections are possible by using the [Ctrl] and [{'] keys.

¢, Printout report - PR1* = | B S

File View Edit Settings Inset Help

BER2d <. AR=AR X Al
Printout Report Mavigator X
=iz Printout Report
E Contents
s RX-TIMBER Glued Larminated Beams
- @ System Layout
=T
- [ Data fo Remove from Printout Report
- [ Listof Start with New Page
- [} Beam |

[ Geomg Selection...

-4 Loadin Properties...

- [ Centrol Parameters I}
.85 Results

LS 4

Figure 8.3: Context menu of report navigator

Remove from printout report

The selected chapter is deleted. If you want to reinsert it, use the selection: Click Selection on
the Edit menu to open a dialog box where you can choose data for the printout report.

Start with new page

The selected chapter starts on a new page. It is marked by a red pin in the navigator (like chap-
ter Results - Summary shown in the figure above).

Selection

You have access to the global selection that is described on the following pages. The selected
chapter is preset.

Properties

Some general properties of the selected chapter can be modified.

Properties l&J

Title

Geametry

Additional Explanation
Display

Here you can enter any text. P
The test will appear in the left report margin.

Line breaks can be inserted with [Enter]

Options
Display info pictures
Shiow izt
|2 o

Figure 8.4: Dialog box Properties
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Navigation in the printout report
To look at a particular paragraph in the printout report, click the corresponding chapter entry
in the navigator.

The Zoom entry on the View menu as well as the Edit menu offer more functions for naviga-
tion. You can also use the buttons in the report toolbar to access the corresponding function.

[ Go to previous page in the page preview
[ Go to next page

[ K Go to first page in the page preview

= | Go to last page

(£

Specify the number of a particular page in a dialog box.

||

Zoomin

E*Y

Zoom out

=1

List button for Zoom to adjust display size

I

Grab mode: Use the mouse for navigation within the report.

(R

Selection mode: Select and edit chapters by mouse click.

Table 8.1: Navigation buttons in the toolbar
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8.2  Selection of Printing Data

In the global selection, you can select the chapters that you want to appear in the printout re-
port. To access the corresponding function,

select Selection on the Edit menu of the printout report
or use the toolbar button shown on the left. You can also use the context menu of the naviga-
tor item Contents.

The following dialog box appears:

-
Printcut Report Selection - PR1 [&J
Program / Modules. Global Selection riput D ata | Results
- . Display
| Data of Module
V1. Input Data
V| 2. Results
Display
Cover sheet... =
/| Contents
V| Info pictures
D QK ] | Cancel

L5

Figure 8.5: Dialog box Printout Report Selection, tab Global Selection

Global selection
The Global Selection tab manages the main chapters of the report. If you clear a check box, the
corresponding detail tab disappears as well.

The Display section in the left corner of the dialog box provides three check boxes. Tick the
check boxes to include a Cover sheet, the Contents or small Info pictures in the report margin.

Input data / results

With the Input Data and Results tabs you can set the printout's data amount. The designs per-
formed for a beam may vary from a few pages to an amount of more than 150 pages. There-
fore, a useful selection of output data is important. The design details are often very extensive,
especially for the results sorted by X-location.

The data in the printout reflects the data arrangement in the program's in- and output.

Each selection is documented in the report navigator where it can also be removed.

.8 Printout _I_/ AN
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Printout Report Selection - PR1 @
Global Selection | Input Data | Results

Display

System Lapout

Graphical Representation
Details

D ata for M ational Annex
Standards Used

1.1 Beam Type and M aterial
Material Properties

1.2 Geometry

1.3 Loads
Load Data
[ Generated Loads
Additional Loads

1.4 Control Parameters

Display

[ Cover sheet... =]
Contents

Infa pictures

Global Selection

(] 3 ] [ Cancel

L5 4

Figure 8.6: Dialog box Printout Report Selection, tab Input Data

Similar to the filter function of the results windows, the Results tab provides a Filter function for
the ultimate limit state, the serviceability limit state and the fire protection design.

Printout Report Selection - PR1 @

Program / Modules | Global Selection | Input Data | Results |
Display
2.1 Result Combinations Filter:
2.2 Design - All - Summary Ultimate Limit State
2.2 Design - All - Details Serviceability Limit State
[ 2.3 Design by Location « - Summary Fire Resistance

[ 2.3 Design by Location « - Details
2.4 Support Forces

[ Min/max only
2.5 Deformations

[ Min/max only

Display
[ Cover sheet... =]
Contents

Infa pictures
Global Selection

(] 8 ] [ Cancel

L5

Figure 8.7: Dialog box Printout Report Selection, tab Results
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8.3  Printout Report Header

lj A printout report header is created based on customer data during the program installation.
l l To change this data,

select Header on the Settings menu of the printout report

or use the toolbar button shown on the left.

-

&, Printout report - PR1*

File View Edit Settings Insert Help

BEEBUI<e «u 8 £ 8- MR BBED L&
Printout Report Navigator X l[ TR

- Printout Report

EContents

3 RX-TIMBER Glued Laminated Beams

@ System Layout
- [] Details

Engineering Office Bavaria Constructions
Joseph Street 98765 Rainbow Valley

Figure 8.8: Button Header Setup

The following dialog box appears:

f Printcut Report Header &11
Header Default Date
I2 - Bavaria Constructions - I @ Dizplay date
@ Last modification: 1208203
Display
T ) Today: 12.08.2013
Info row below header - User-defined:
Footer

Page and Sheet Numbering
Black circles in header and footer

First number
Page: 1
Sheet: 1 i
Company Address Alignment
Engineering Office Bavaria Constructions @
Jozeph Strest 987E5 R ainbow Y alley )
e
Dizplay compary logo [.bmp]
D MarketingLaga 201 3JuliLogo-Positv. brp |
Change Project Name/Description Change Model Name/Description
[ |Examples R¥-TIMBER [ |06.ql
[ [
(0] 3 ] I Cancel

L5 A

Figure 8.9: Dialog box Printout Report Header

In the dialog section Display, you select the elements that should be shown in general. In addi-
tion, it is possible to define Date settings.

The option Info row below header activates and deactivates the display of project and model
data, with or without Date. The project description is taken from the project's general data
filed in the Project Manager (see chapter 4.1.1, page 14). The model description is taken from
the base data of the model (see chapter 4.2, page 26). It is possible to adjust the presettings in
the dialog sections Change Project Name/Description and Change Model Name/Description.

The Footer can be switched on and off as well as the Black circles in the points of intersection of
the boundary line with header and footer line.
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The numbering can be adjusted in the dialog section Page and Sheet Numbering. If Page and
Sheet have the same initial numbers and the Display check boxes are ticked, there is no differ-
ence in numbering. But if you want to assign several pages to a sheet, it is possible to enter de-
tailed specifications for the numbering by means of the [Settings] button shown on the left.

Page and Sheet Numbering &J
Contents Page Numbering
Chapter Name Prefic Page Sheet Result .
V| P. b
 Contents 1 1 1/9 agfe b
Data for National Annex 2 1 23 7] Prefix
Geometry 3 1 39 Page number
Result Combinations 4 1 4/9 [T p——
Design - All - Details 5 1 5/9 o .
Design - All - Details 6 1 6/9 Automnatically increasing
Design - All - Details 7 1 7/9
Design - All - Details 8 1 8/9
Support Forces 9 1 9/9 First rumber: 1
End number: 9
Sheet Numbering
[ Prefis
Sheet numbering
[ Automaticaly increasing
First number: 1
End number: 1

Figure 8.10: Dialog box Page and Sheet Numbering

The dialog section Company Address in the dialog box Printout Report Header (see Figure 8.9)
contains information from customer data that can be adjusted. A separate input field is availa-
ble for each of the three rows of the report header. Use the [A] button shown on the left to
change font and font size. The Alignment of rows can also be defined separately.

The left area of the header is reserved for the company logo. The image must be available as
bitmap file format (MS Paint for example saves graphics in *.omp format).

To save the modified settings, click the button [Set Header as default] in the bottom left corner
of the dialog box. The dialog box Header Template Name opens where you have to enter a de-
scription. Then, the new report header will appear as Header Default on the top of the printout.

Use the dialog button [Header Library] to access different printout report headers. In the Head-
er Library you can create templates or modify and delete available headers.

Header Library &J

Available Headers

Description i

1 - Default Header

m

& .

Cancel

L S

Figure 8.11: Dialog box Header Library
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‘E The headers are usually stored in the file DlubalProtocolConfig.cfg that you find in the gen-

eral master data folder C:\ProgramData\Dlubal\Stammdat. The file won’t be overwritten during
an update. Nevertheless, saving a backup file may be useful.

8.4  Result Diagrams

The printout report can be completed by graphics of the result diagrams (see chapter 7.6, page
- 67). First, set the corresponding result diagrams in RX-TIMBER by means of the button shown
on the left.
| .‘H_; | Use the [Print] button to print the current graphic into the printout report.
ik
[ <% Result Diagram on Member
|[E]| % | RX-TIMBER - Max, Desig = < & - i B2 Gy Gl & ) = - s oo m o e
Navigator 1 x 0.000 5.000 - 10.000 15.000 20.000 24760 m
- — & 1 il M—r\-rlmmlmnn—rlg 1 L 1
- [H] Design Criterion aM2s alsbalabalalazdabalsbalaisbalaMida aM1%s

E‘ Max. Design Ratio Design Criterion - Max. Design Ratio [-]

} 066 1
o =}
«© =
L= R e LT e T e T e R e G =1
=
] [ +
Results q I
Location x: 0.917 [m] (locked) Beginning XY,Z 01,00, 03 m End X¥.Z: 245,00, 03 m Order: 2,34.5,)
.

Figure 8.12: Button Print in the toolbar of the window Result Diagram on Member

The following dialog box appears:

Graphic Printout &J
General | Options

-

Graphic Picture Window To Print Graphic Size
() Directly to a printer... = (@ Curment only () As screen view
@ To a printout report: FR1 =~ More.... @ Window filing
() Ta the Clipboard Mass prirt... Toscale 1: 100
Graphic Picture Size and Rotation Options
Use whole page width (&} g_how results for selected xdocation in resut
iagram

() Use whole page height
(@ Height: 68| [% of page]

[ Lock graphic picture {without update)

Show printout report on [OK]

Header of Graphic Picture
Result diagrams in Member - M2 M3, M4 M5, M6 M7 M2 M3M10,M11,M12,M13 M14,M15M16M17 M18M13

ok | [ cancel

L

Figure 8.13: Dialog box Graphic Printout, tab General

Graphic picture

In the dialog section Graphic Picture, select the option To a printout report.
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The dialog sections Window To Print and Graphic Size are irrelevant for the result diagrams of
RX-TIMBER (they represent settings for RFEM graphics).

Graphic picture size and rotation

Settings in this dialog section define the size of the graphic on the sheet.

If the check box for Use whole page width is ticked, the left margin beyond the vertical separa-
tion line is additionally used for the graphic.

If you don't want to use the complete page size for the graphic, you can define the Height of
the graphic area in percentage.

The rotation angle in the input field Rotation rotates the graphic for the printout.

Options

When you move the mouse along the member set in the result diagram, you can see the "mov-
ing" result values for the current x-location. Use the check box Show results for selected x-location
in result diagram to decide if values displayed on the position of the vertical line appear in the
printout of the result diagram.

The program generates dynamic graphics by default: When the model is modified, the graphics
in the printout report will be updated automatically. To disable the update function, use the
check box Lock graphic picture.

You can unlock the graphic in the printout report: Right-click the graphic item in the report
navigator to open its context menu (see Figure 8.3, page 69). Select Properties to access again
the dialog box Graphic Printout for the picture. You can also mark the graphic in the report
navigator and select Properties on the Edit menu.

The lock buttons in the toolbar of the printout report provide more functions to classify graph-
ics as static or dynamic (see Figure 8.1, page 68). The buttons have the following functions:

|| Refreshes all graphics
|(-;J| Unlocks all graphics which can then be updated dynamically
|| Locks all graphics which are then fixed in the printout report

Table 8.2: Graphic buttons in the printout report

When you click the [OK] button in the Graphic Printout dialog box, the printout report usually

opens. This may be annoying, for example when you want to print several graphics one after

the other into the report. To prevent the report from being opened, clear the check box Show
printout report on [OK] in the dialog section Options.

Header of graphic picture

When the dialog box Graphic Printout opens, a title with a list of member numbers is preset for
the graphic. It can be adjusted in the input field.
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Itis also possible to integrate external graphics and texts into the printout report.

Graphics and Texts

Inserting graphics

To insert a picture that is not a graphic of the RX-TIMBER program, you need to open the
graphic file in an image editor first (for example MS Paint). Then, copy it to the clipboard
with the keyboard keys [Ctrl]+[C].

To insert the graphic from the clipboard into the printout report,

select Image from Clipboard on the Insert menu of the printout report.

You have to enter a chapter name for the new graphic before it is inserted.

i

Insert image from the Clipboard

Title

Enter the chapter name.

@ Lo |

Cancel |

Figure 8.14: Dialog box Insert image from the Clipboard
The graphic will appear as a single chapter in the printout report.

Inserting texts

Short user-defined notes can also be added to the printout report. To open the corresponding
dialog box,

select Text Block on the Insert menu of the printout report.

Import Text [&J

Title

Title of chapter

Text
Here you can enter any text.

Line breaks can be inzerted with [Enter].

@I Over all page width QK ]| Cancel

L5 A

Figure 8.15: Dialog box Import Text

Enter the Title and the Text in the dialog box. After clicking [OK] the chapter will be inserted at
the end of the printout report. Then, you can use the drag-and-drop function to move the
chapter to an appropriate place in the printout report.

In the selection mode (see Table 8.1, page 70) you can modify the text subsequently by double-

click. Alternatively, right-click the header in the report navigator, and then select Properties in
the context menu.

s
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Inserting RTF and text files

Itis possible to integrate text files available in ASCIl format as well as formatted RTF files in-
cluding embedded graphics into the printout report. Thus, you can save recurring texts in files
to use them in the report.

Moreover, this function allows you to integrate analysis data from other design programs into
the printout report, provided that the results are available in ASCIl or RTF format.
To insert text and RTF files,

select Text File on the Insert menu of the printout report.
First, the Windows dialog box Open appears where you can select the file. After clicking the
[Open] button, the chapter will be added to the end of the printout report. Then, you can use

the drag-and-drop function to move the chapter to an appropriate place in the printout re-
port.

In the selection mode (see Table 8.1, page 70) you can modify the text (of .txt files) subse-
quently by right-click. The dialog box Import Text appears for user-defined adjustments.

Import Text [&J

Title
RFEM_customer-project WOOD CARVING

Text

‘wiood Carving ‘Workshop

An extraordinary project was borm when the architectural office bergmeister-wolf designed a new workshop for
wood carving art inal Gardena, South Tyrol.

Ag the tiangulated facade could be used only partially for load application, the building reprezented a great L
challenge for the rezponsible timber construction engineer. But the |talian Diubal customer Schrentewein & =
Partrer maztered the task by primarily using the building's inside parts for transferring loads.

Construction

The facade of the building brings ta mind carvings in a block of wood, which can be appreciated from both
outside the stucture and also from the inside.

The rooms for exhibition and zales are in the first loor. The workshop for the sculptors and painters [painting the
wooden figures] iz located on the upper floor, In addition, a large apartment was set up in the attic.

Another difficulty for the structural engineers was the fact that the first floor includes only a few wallz, and only a
fews walls in the building stand upon each other. Schrentewein & Partner found the following solution: They
designed almost every wall in the upper floor az a walllike deep beam consisting of cross laminated timber. The
longest wall haz a length of 13.7 m. The walls in the upper floor carry the loading from the floor and ceiling of that
floor and transfer the loading to the wallz and columng made of steel round pipes on the first floor.

The ceilings like the load-bearing interior wallz conzist of crozs laminated timber. They were designed as =
T O TR e s P S o S

Izl Over all page width QK ]| Cancel

L A

Figure 8.16: Dialog box Import Text
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8.6  Printout Report Template

The selection described in chapter 8.2 is rather time-consuming. It is possible to save such a se-
lection including graphics as template which you can use also for other models. Creating print-
out reports becomes more efficient on the basis of templates.

An existing printout report can be saved as template, too.

Create a new template
To define a new template,

point to Printout Report Template on the Settings menu of the printout report, and
then select New or

point to Printout Report Template on the Settings menu of the printout report, and
then select New from Current Printout Report.
New

First, the selection dialog box described in chapter 8.2 opens.

Use the tabs to select the chapters that you want to print. When the selection is complete, click
[OK] and enter a Description for the new report template.

New Printout Report Template &J

No. Description

2 Mewtemplate

[ (] 3 ]I Cancel I

Figure 8.17: Dialog box New Printout Report Template

New from current printout report

The selection of the currently shown printout report is used for the new template. Enter the
Description of the new report template in the dialog box (see Figure 8.17).

Apply a template

When a printout report is already open, you can apply the selected contents of a template to
the current report. To open the corresponding dialog box,

point to Printout Report Template on the Settings menu of the printout report, and
then click Select.

A dialog box opens where you can select the template from the list Available Printout Report
Templates.

Printout Report Template &J
Auvailable Printout Report Templates
Mo. Description i
1 All Chapters
=
on K
[ (0] 3 ] I Cancel I

L5 A

Figure 8.18: Dialog box Printout Report Template
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Details to the buttons in this dialog box can be found in Table 8.3 below.

After confirming the dialog box and the subsequent security query, the current selection will
be overwritten by the template.

Managing templates

All templates are managed in the dialog box Printout Report Template. To open the dialog box,
point to Printout Report Template on the Settings menu of the printout report, and
then click Select.

The dialog box shown in Figure 8.18 appears. The functions of the buttons are enabled only for
user-defined templates.

':au The name of the selected template can be changed.

? The selected template will be deleted.

Table 8.3: Buttons in the dialog box Printout Report Template

The printout report templates are stored in the file RfemProtocolConfig.cfg that can be
found in the master data folder for RX-TIMBER (C:\ProgramData\DIlubal\RX-TIMBER 2\General
Data). The file won’t be overwritten during an update. Nevertheless, saving a backup file may
be useful.

8.7 Presentation

8.7.1 Layout

The layout of a printout report can be adjusted concerning its fonts and font colors, margin
settings and table design.

To open the dialog box where you can edit the page layout,
select Page on the Settings menu of the printout report or
use the toolbar button in the printout report shown on the left.

rPage Setup [iz-r
Page Margins Table Fonts
Left: R [rnmn] E Mormal seript...
Right: 105 mm] K Calurnn titles...
Tem 1012 fram] (A Table tiles. .
Bottomn: 105 [mm] (A PFicture comment. ..

.{‘.\.. Dizplay settings...
Shading

Gray tone
Table ftles: a0p [
Odd table: rows: a0p [
@I IE [ Ok ] | Cancel

Lo A

Figure 8.19: Dialog box Page Setup

The default fonts for table contents and table headers are relatively small. However, you should
be careful with changing the Arial default settings. Larger fonts do not always fit in the columns
and entries will be cut.
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8.7.2 Cover

| Dl The printout report can be provided with a cover sheet. To open the dialog box where you can
enter the cover data,

select Cover on the Settings menu of the printout report or
use the toolbar button in the printout report shown on the left.

r 5
Caver Sheet @

Options Project
Show cover shest Mwioad carving warkshop

Show picture of model
on cover sheet

Client
Miller Atists

Engineer
Enginesring Dffice Bavaria Constructions

L& 4

Figure 8.20: Dialog box Cover Sheet

When the input is complete, click [OK] to create the cover in the report.

-

&, Printout report - PR1* =N X

File View Edit Settings Insert Help

RIS EeY = U EH LSS MBI EEED LH8

Printout Report Mavigator X -
=z Printout Report T T T — [ "
® PSS " E=R =
'ﬂ Contents —Diubal

Feike B 6 THRRR e | S ———
=¥ RX-TIMBER Glued Laminated Beams
STRUCTURAL ANALYSIS

FrROECT
----- [ Details Wood carving workshop

----- [ Data for National Annex
[ List of Standards Used

----- [ Beam Type and Material P

-] Geometry Willer Artists.

Leading

- [T Load Data

----- [ Control Parameters CREATED BV

—--& Results

E Result Combinations

[ Design - All

[ Design - All - Details

[ Support Forces

[T Deformations

‘... [5] Deformations - Rotations

Engineering Office Bavaria Constructions

=

Pages: 10 Page: 1

L

Figure 8.21: Cover sheet in the printout report
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The contents of the cover sheet can be remodified in the selection mode (see Table 8.1, page
70) by a double-click. Alternatively, right-click the cover sheet in the report navigator and se-
lect Properties in the context menu.

8.7.3 Language

The language in the printout report can be set independently of the language applied for the
RX-TIMBER user interface (see chapter 9.2, page 88). Therefore, you can create a German or
Italian printout report though you are working with the English program version of RX-TIMBER.

Changing the language for printout
To change the language used in the printout report,
select Language on the Settings menu of the printout report.

A dialog box opens where you can select the report language from the list.

.
Languages &J

Existing Languages

Englizh

German
French
Italian
Spanish
Russian
Czech
Palizh
Hungarian
Sloveak

[

Fortuguese
Dutch =

[ Ok ][ Cancel

Figure 8.22: Dialog box Languages

Adding a language to the list
The expressions used in the printout report are stored in strings. Thus, adding new languages
is rather easy.
First, open the dialog box Languages by
selecting Language on the Settings menu of the printout report.
In the lower part of the dialog box (Figure 8.22), you see some buttons used to manage the
languages.
Create a new language

Click the button shown on the left to open a dialog box. Enter the Name of the new language
and select the Language group from the list so that the character set is interpreted correctly.

Create New Language &J

Identification

Mame:

Dranish

Language group:

[ Central Europe - ]

[ 1] ] [ Cancel

Figure 8.23: Dialog box Create New Language
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p
Languages

Existing L

German
French
Italian
Spanizh
Russian
Czech
Falizh
Hungarian
Slovak
Portuguese
Dutch

b

Edit Selected Language...
‘—|—m—|. Cancel

L5

A

Figure 8.24: Dialog box Languages, button Edit Selected Language

Use the [Edit] button to enter the strings of the new language.

AN

Dlubal

Click [OK] to confirm the dialog box. The new language is now available in the list Existing

-
7 Edit Printout Report Texts

Program / Modules. Printout Report Texts
Template language: Edit language:
F-TIMEER [Engﬁsh V] [Danish -
D English Darish -
1 (Gas Concrete [
2 Gypsum Mortar without Sand
3 Wood Chip Concrete
Lime Mortar, Lime-gypsum Mortar, Anhydrite Morta § Kalkmertel
5 Cementdime Mortar and Lime4rass Mortar
6 Loam Martar
7 Light Concrete
2 Nomal Concrete Beton
9  [toB10
10 |toB15
11 Reinforced Concrete Jembeton
12 |to B10
13 | Reinforced Light Concrete
14 | Cement Mortar and Cement Trass Mortar
15 | Concrete Roofing Tiles incl. Lathing
16 | Flattiled Concrete Bricks
17 | Plain4ailed Cinderblock Double Roofing
18 | Roof Panels
19 | Double-skin Partition Roofing with 22 mm Framew
20 | Btemit
21 Flat Tiles, Fat Clay Roofing Tile incl. Lathing
22 | Glass Glas
23 | Mission Tiling
24 | Purlins
25 | Plexigl -
Description
[ (] 8 ] [ Cancel

L

Figure 8.25: Dialog box Edit Printout Report Texts

Only user-defined languages can be edited.
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Copy a language

-

Languages

S

Existing Languages

German
French
Italian
Spanizh
Russian
Czech
Falizh
Hungarian
Slovak
Portuguese

Dutch
M amish

5
W | Ly

m

K

Create New Language via Copy.
ox

J

| Canecel

Lo

A

languages.

Rename or delete a language

Figure 8.26: Dialog box Languages, button Create New Language via Copy

AN

Dlubal

This function is similar to the creation of a new language. The difference is that you do not
create an "empty" language column (see Figure 8.25, column Danish) since the terms of the
selected language are already preset.

Use the remaining buttons of the Languages dialog box to rename or delete a language. The
two functions cannot be accessed for the preset default languages but only for user-defined
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8.8 Printout

8.8.1 Direct Printing

To start the printing process,
select Print on the File menu of the printout report

or use the toolbar button shown on the left.

&, Printout report - PR1*

File View Edit Settings Insert Help
2 B2 = CHRE= R e ey

Printout Report i

- - Print Printout Report |-
=iy Printout Feporr—

¥ Contents
RX-TIMBER Glued Laminated Beams

@ System Layout

Figure 8.27: Button Print Printout Report

The dialog box for the printer set by default in Windows opens. Select the printer and deter-
mine the pages that you want to print.

Print D |-l
Frinter
Mame: Brather HL-52700M series - || Froperties... |
Statuz: Feady
Type: Brather HL-52700M series
where: 17216.0.51
Commert: Frint to file
Frint Fange Copies
@ Al Fram To Nurnber of copies: 1 :
Pages: 1 9 Callate
Current Page
Extended Selection [0dd/Even)]
All
Odd only
Ewen only
Ok | Cancel

Figure 8.28: Dialog box Print
If you choose another printer than the default printer, the page break and therefore the page
numbers printed on the paper might be different from the print preview in RX-TIMBER.

When you select the option Print to file, you can create a print file in PRN format that can be
sent to the printer via the copy command.

8.8.2 Export

The printout report can be exported in different file formats. It is also possible to export it
directly to VCmaster.

RTF export

All common word processing programs support the RTF file format. To export the printout
report including graphics as RTF document,

select Export to RTF on the File menu of the printout report.
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The Windows dialog box Save As opens.

gim Save As &J
Savein: | RFEM - @7 |-
= MName ‘ Date modified Type
he J 2010 14.05.2012 08:28 File folder
Recent Places (g 2011 140520120829 File folder
! 2012 07.08.2012 11:48 File folder
2013 04.07.2013 07:46 File folder
Desktop
=
Libraries
Computer
“w
h 4 M 3
MNetwork
File name: Glulam Postion rtf - Save
Save as type: Fif Files (") - | | Cancel |
Options
Export selected blocks only Direct Export to Program YCmaster |
Streteh factor for pictures: 1.00

L5 A

Figure 8.29: Dialog box Save As

Enter the storage location and the file name. If you tick the check box for Export selected blocks
only, only the chapter(s) previously selected in the navigator will be exported instead of the
entire report.

PDF export

The integrated PDF printer makes it possible to put out report data in a PDF file. To open the
corresponding dialog box,

select Export to PDF on the File menu of the printout report.

The Windows dialog box Save As opens (see Figure 8.29Figure 8.29) where you enter the stor-
age location and the file name. In the dialog section Description below, you can enter notes for
the PDF file.

Moreover, the PDF file is created with bookmarks facilitating the navigation in the digital doc-
ument.

VCmaster export

VCmaster from the VEIT CHRISTOPH company (formerly BauText) is a word processing program
with specific extras for structural calculations.

To start the direct export to VCmaster,
select Export to RTF on the File menu of the printout report
or use the button [Export to VCmaster] in the printout report toolbar shown on the left.

The dialog box shown in Figure 8.29 appears where you have to tick the check box for Direct
Export to Program VCmaster.

It is not necessary to enter a file name, but VCmaster should run in the background. To start the
import module of VCmaster, click [OK].
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9. General Functions

9.1 Units and Decimal Places

The units and decimal places can be modified however you want during the modeling or eval-
uation. All numerical values will be converted or adjusted.

Changing units and decimal places

Some dialog boxes provide the button shown on the left which you can use to access the dia-
log box for changing units and decimal places (see Figure 9.6 for dialog box Display Properties).

To open the dialog box Units and Decimal Places, you can also

select Units and Decimal Places on the Settings menu.

rU"its and Decimal Places &r
Program / Module W‘m‘
..... RXCTINBER Deformations Stresses
Linit Dec. places Linit Dec. places
Displacements: mmiv 1= Stresses: W 25
Rotations: mrad - 15 Design ratios: % 254
Factors: % 3|4
Support and Internal Forces Parts List
Forces: N v 3= Lengths: F =
Lengths for moments: miv 3= Total lengths: miv =
Lengths: ) 3= Surface areas: 2 = 25
Volumes: m3 v 2%
Weight: It—vl =
@2 & BE @ ok | [ Ccancel

L5 A

Figure 9.1: Dialog box Units and Decimal Places
Three dialog tabs are offered so that you can specify settings separately for Model, Loads and
Results data. The units and decimal places are summarized in groups.

The units and decimal places that are relevant for the current table are marked with a red tri-
angle as shown in the figure above.

Saving and import of units as user profile
The settings in the dialog box Units and Decimal Places can be saved and reused in other mod-
els. Thus, specific unit profiles for timber models are possible.

The button shown on the left opens a dialog box where you enter the Name of the new units
user profile.
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Save Prefile @

Profile

M ame:

Timber construction

[T Save profile as default

[ (0] 3 l [ Cancel

e 4

Figure 9.2: Dialog box Save Profile

To use this profile as default setting for new models, tick the check box for Save profile as default.

A user profile can be imported with the button shown on the left. A dialog box opens where
several profiles are available for selection. A metric and an imperial (Anglo-American) unit pro-
file are preset as default settings.

Load Profile ==

List of Profiles

7
Mame Default
Metric

Imperial [

Timber-construction |

x]
[ ()8 ][ Cancel ]

Lo S

Figure 9.3: Dialog box Load Profile

9.2 Language Settings

The language that has already been selected for installation is preset. Materials and cross-
section tables in the libraries have also been set up by country-specific arrangements.

To change the graphical user interface (see chapter 4.1),

select Language (RX-TIMBER) on the Edit menu of the Project Manager.

-
&) Project Manager

Project Model | Edit | Archive Data View

[ & @ B B3 Copyto Clipboard Qr+C htproject: |2 Examples RX-TIMBER
Project Navigator (R @I Cr1=V' BSTAB | SHAPE-THIN | SHAPE-MASSIVE
- Projects Restore from Dlubal Recycle Bin... Description LC RC

Empty Dlubal Recycle Bin 11 0
11 0
Settings for Dlubal Recycle Bin.., 17 0
Language [RX-TIMEER] >| German 1 0
) 15 0
Program Options... English 15 3
. - Czech
----- ) Dlubal Examples & 07.g1 ) 11 0
..... ) Examples ﬁOS.gI Italian 1 0
----- _J Bxamples RX-TIMBER Spanish
----- o Examples RX-TIMBER French
=+ Projects Palish
__J Frame with supports e
ussian
] Model Files
----- ) Steel Structures and Systems Eottiouese

Figure 9.4: Project Manager menu Edit — Language (RX-TIMBER)

The changed language settings will be effective after restarting the program.
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9.3 Display Properties

The display properties control how graphical objects are represented in the program windows
and the printout.

Adjusting the display
To open the dialog box for adjusting the graphical display,

select Display Properties on the Settings menu of the RX-TIMBER program.
Alternatively, window 1.3 Loading offers a button to access the corresponding dialog box: First,

click the button shown on the left to open the dialog box Load Cases (see Figure 5.29, page 48)
where you find the button [Display Properties of Selected Load] next to the graphic.

1.53.88.8%3.&&83_83_&sU

" 1560
0730 0 7R

A S — - - — bbb

Figure 9.5: Button Display Properties in the dialog box Load Cases

The dialog box Display Properties appears.

-
Display Properties - Standard with black background lﬂhj

Ca.tegury Sereen | Printout Report

#- Objects by Color -
+- Fants Loads - Line and Member Loads - Uniform Forces

]
+ Model Data Line color +/-: : - -
= Loads

- Sellweight Line type: Salid =
- Nodal Loads o =
= Line and Member Loads Ling thickness: 1=

20,000
Walues

Aligrment: @ ¢ i ¢ i ¢ i L L

Trapezoidal Forces
- Warying Forces

- Concentrated Momets T T T T T T T f

Uritorrn Moments
- Trapezoidal Moments
- Uniform &xial Strains
- Trapezoidal Axial Straing
- Uriform Precambers

Trapezoidal Precambers Space: 020005 [m]
- Uniform Prestresses Hatehing: 1,000/ [m]
- Trapezoidal Prestiesses
- Unifarm End Prestresses 1 [kN/m] 050015 [m]
- fial Displacements
PFiping Content - full
- Piping Content - partial
- Uniform Temperature
- Trapezoidal Temperature
- Concentrated Displacements
Unitorm Displacements
- Trapezoidal Displacements A 1T
- Concentrated Fotations lﬁl lﬁl
- Uriform Rotations
. Trapezoidal Fotations Identical Settings.
Ratary Mation

=T SN R

2 ® @ ——

m

20,000

Pazition / Hatching / Size

Il

- For screen and printout report

-

Figure 9.6: Dialog box Display Properties

The settings for display on the Screen and in the Printout Report are managed in two dialog
tabs. In this way, it is possible to define adjustments separately for the monitor graphic (for
example size of support symbols with black background) and for the printout.
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The Category navigator shows the graphical objects listed in a directory tree. To change the
display properties of an object, select the relevant entry. Then, adjust the object-specific dis-
play parameters in the dialog section to the right: color, line display, type and arrangement of
numbering, font, size of load vector etc.

If you want to define Identical Settings For screen and printout report, use the check box below
the tabs to synchronize the display properties for screen and printout report. If it is ticked, the
subsequently defined settings are also enabled in the other dialog tab (Screen or Printout Re-
port) of the current category. Settings that have already been defined cannot be transferred
subsequently with this function.

The buttons below the parameters have the following functions:

-

Opens the Font dialog box for changing type, size and color of font

Goes to display parameters of axes for current object

Opens the dialog box Relative Positions for arranging descriptions

Restores default settings

NG

Table 9.1: Buttons in dialog box Display Properties

9.4  Export of Results

The results of the RX-TIMBER design can be used in other programs.

Clipboard

To copy cells selected in the results windows to the Clipboard, press [Ctrl]+[C]. To insert the
cells, for example in a word processing program, press [Ctrl]+[V]. The headings of table col-
umns are not exported.

Printout report

m Data of RX-TIMBER programs can be printed in the printout report (see chapter 8.1, page 68)
where it can be exported.

Select Export to RTF on the File menu of the printout report.

The function is described in chapter 8.8.2 on page 85.

Excel / OpenOffice

RX-TIMBER provides a function for the direct data export to MS Excel, OpenOffice.org Calc or
the file format CSV. To open the corresponding dialog box,

select Export to MS Excel on the File menu of RX-TIMBER.

The following export dialog box appears.
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Export - MS Excel

S

Table Parameters

With table header
[ Only marked rows

Transfer Parameters

Fiewrite existing workshest

[ Input tables
Fiesult tables

Application

9 Microzoft Excel

) OpenQffice.org Calc
() CSV file format

[ Expart table to active workbook

Export table to active workzheet

[ Expart tables with details

[ ()3 ] [ Cancel

s

Figure 9.7: Dialog box Export — MS Excel

L
Dlubal

When your selection is complete, you can start the export by clicking [OK]. Excel or OpenOffice
will be started automatically. It is not necessary to run the programs in the background.

. ™
@l H9-v-|5 Sheetl - Microsoft Excel |_|_Ig:' =l
Home Insert Page Layout Formulas Data Review View Add-Ins a@oF =

= & Calibri 8 - = é § Mumber - fﬁConditional Formatting = j‘ﬂlnser‘t' z - W ‘:ﬁ
_j Ba- B 7 U~ A 4 % E = % - Y% ﬁFormat as Table = 2 Delete ~ @' =
Paste P Sort & Find &
- b A B i6 5% () Cell styles - [EiFormat | 2 Filter~ Select
Clipboard & Font (F] Alignment E} Mumber [F] Styles Cells Editing
D6 - £ | 038 -
A B c D E F e
1 Location %
2 No. %X [m] RC Ratio Deesign ace. to Formula
3 1 0,000| RCE 0,40(£1 | 112)Shearstress stsupportacc. to 6.1.7
4 2 0,000| RCE 0,22|£1 |352)Support pressure- Compression at an angle acc. to£.2.2
5 El 0,000 RC18 0,24|£1  |512)Fire protection-Shear strass at support acc. to 6.1.7
6 4 0,154 RCE 0,380=1 |111)Shearstressacc to617
7 5 0,154| RCE 0,02|£1 |131)Bending stress on edge parsllel to the grain ace. to £.4.2
8 13 0,154| RCe 0,021 133) Bending stress on tapered edge acc. to 6.4.2 - Compression edge
9 7 0,154| RCe 0,021 301) Lateral torsional stability verification - Bending without compression acc. to £.3.3
10 8 0,154| RC13 0,24|21 | 511)Fire protection-Shear stress acc. to 6.1.7
11 9 0,154| RC13 0,01|51  |531)Fire protection- Bending stress on edge parallel to the grain acc. to 5.4.2
12 10 0,154| RC18 00121 533) Fire protection - Bending stress on cut edge acc. to 6.4.2 - Compression edge
13 11 0,154| RC18 0,05(=1 701 Fire protection - Lateral torsional stability verification - Bending without compression acc. to £.3.3
14 12 0,175 RCE 0,37|21  |111)Shear stress acc. to5.1.7
15 S 0,175 RCE 0,02|=1 |131)Bending stress on edge parzllel tothe grain acc. to 6.4.2
16 14 0,175| RCE ©0,02(¥1 |133)Bendingstress on tapered edge acc. to 6.4.2 - Compression edge
17 15 0,175 RCE 0,02(=1 301) Lateral torsional stability verification - Bending without compression acc. to 6.3.3
18 16 0,175 RC13 ©0,24(¥1  |511)Fire protection-Shear stress acc. to6.1.7 -
M4 r 2.2 Design - All | 2.3 Design by X-Location 2.4 Support Forces[] 4 | i | an|
Ready | B 0% (-—U—(+) 4

L

Figure 9.8: Result in MS Excel: window 2.3 Design by X-Location
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10. Glued-Laminated Beam

The most important functions of RX-TIMBER Glued-Laminated Beam are presented in the
following by describing two examples.

@3 = In the first example we enter and calculate a pitched cambered beam with inclined bottom
— chord and variable height (Beam Type 6). The second example in chapter 10.2 is the lateral
RX-TIVBER buckling analysis of a fish beam (Beam Type 8).
2.01 32-bit
Modules 7 x Start the program by double-clicking the desktop icon Dlubal RX-TIMBER 2.xx (see chapter
RX-TIMBER 3.2, page 12), and then select Glued Laminated Beam in the Project Manager.
% Glued Laminated Beam
E The data of both examples can also be found in the models 06.g/ and 08.g/ of the project
T E Examples RX-TIMBER that is created automatically during the program installation. However,
— if you are a program beginner, we recommend you to enter the example data manually.
&F Column
| Frame .
mi 10.1  Example for Pitched Cambered Beam
ﬁ Purlin
—— 10.1.1 System and Loads
B

24.75

Figure 10.1: System and loads

Geometry and material

We use combined glued-laminated timber GL24c as material for the structure.

The linearly variable cross-section of the beam is defined with hs = 629.2 mm on the support
edge and hap= 1761 mm in the span center, resulting in an inclination of 12° for the top beam
side and 8° for the bottom beam side.

The beam width is 180 mm.

Load determination

Load case 1: self-weight
The load is given by the self-weight of the beam and the building's roof structure. We refer to
chapter 5.3, page 41 when we determine the load and enter the roof structure.

In our example, we assume a roof structure of 0.64 kN/m?. With a spacing of 3 m between the
trusses we get a distributed load of 1.92 kN/m plus beam self-weight.
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Load case 2: snow

The construction project lies in zone 1 with a height of 200 m above sea level. Together with
the shape coefficient we get a snow load of:

s=0.8-0.65 kN/m?-3m=1.56 kN/m

The snow load is applied as projected length with load direction Z.

The load case wind is not considered in the example.

10.1.2 Input Data

10.1.2.1 Beam Type and Material

sim RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 t&j
File Settings Help
Input Data 1.1 Beam Type and Material
am Type and Material
Beam Type According to Standard / National Annex
1. Paralsl beam EEN 199511200411 ~ BEDIN v [
2. Monapitch roof beam :
Ptched Cambered Beam with Wariable Height
3. Double tapered beam m
4. Curved beam
5. Pitched cambered beam m E
with constant height E
@) b. Pitched cambered beam . E -
with variable height i 7 Ay — %
7. Fish beam - Parsholic [ — 1] h £
8. Fizh beam - Linear with roundings 1 E
in central area x e
T
5
Asymmetiic laynut = =
symmetric layoul ]
Canltilevers: Taper
Capped with loose ridge wedage Stiffening Elements for Traneverzal Tension
Motch on supports V| Apply Canstructive i required Single-span beam for
@ Full absorption of tension stresses roof structures (solid-
: " 2 web girder) built with
Waterial - perpendicular to the grain olucd laminsteii e
Glulam Timber GL24c || —
‘ |£/ EBonded steel bars... =
Comment @ Steel bars with wood-screw thread..
7 Bonded sofid wood or wood-based stips...
I
- Bonded wood-bazed plates..
T f @ | Calculation | ‘ Details.. | | Mat. Snnes... | | Repott... | | RF-COMBI Cancel

Figure 10.2: Window 1.1 Beam Type and Material

To enter a pitched cambered beam with variable height, we select Beam Type 6 and the mate-
rial Glulam Timber GL24c in window 1.1 Beam Type and Material.

The program presets a beam with Cantilevers. We deactivate the option for our example be-
cause we want to calculate the beam without cantilevers.

We design the beam according to EN 1995-1-1:2004-11 and the national annex for Germany
according to DIN.

Generally, there is a great danger of failure due to transversal tension for this type of beam.
Therefore, we want the program to calculate the required Stiffening Elements for Transversal
Tension.

Then, we select Steel bars with wood-screw thread. A new dialog box opens offering three
options to define the Layout of Steel Bars. We select the first option Determine quantity.
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Stiffening Elements - Steel Bars with Wood-Screw Threads

==

Layout of Steel Bars

@ Determine guantity
Determing the tatal number of required
steel bars automatically by the program

) Define quantity
The total number of steel bars in the area
subjected to tensile load

_ Define spacing
The spacing of steel bars in the
longitudinal direction of the beam at the
height of beam axis

Mumber of steel bars
inside length a1 n: 14

Dimensions
Nominal diameter of stesl bars

@ Predefined d

) User-defined

Core area
@ Fredefined

) User-defined

As: NM3T Immd]
) Defined by diameter

Not defined

Size of bore b 12005 [mm]

Screw Lead Bearing Capacity

@ According to Tab. 3 4(EN 1393-1-8]

Strength class of steel
05 X1 -

) User-defined

Fi,Rk: 81,4305 (k)

Partial factor TME 1.25

Pull-off Strength
@ &cc. to DIN EN/MA 20012, 6.8.5 MA.3)

) User-defined

Connection

partial factor i 1.30

Figure 10.3: Dialog box Stiffening Elements - Steel Bars with Wood-Screw Threads

The Nominal diameter of steel bars is 16 mm. The load bearing capacity of the screw Fir« is de-
termined by the strength class of the steel bars 8.8 according to EN 1993-1-8, table 3.4.

24
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10.1.2.2 Geometry

§im RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 LJ-&
File Settings Help
Input Data 1.2 Geometry - Pitched Cambered Beam with Variable Height
- Beam T_l,lpe and Material
Parameters Rioot Beam Geometry
Diescription WValue Unit | =
‘... Cantrol Paramet il Roof Beam Geometry i
Beam Length L 25.000 | m
Audal Spacing | 24750 | m 5/
Support Width Left la 25.00 | cm i 2 T
Support Width Right b 2500[em |- - [1 -
Inclination Angle . Top B 1200]° ha ]:L__J‘ Y| R _ ]
Inclination Angle, Bottom B 200(° L_a H:_J'L_
Beam Height on Edge hs 6252 |cm
Beam Height, Support Center ha 65.58 | cm
Radius of Curvature for Lower Chord | R 20.000 | m |
Beam Length, Straight Part I 9.592 | m
Bl Cross-section ' )
Cross-Section Width b 18.00 | cm -
] i
=]
? ? @ | Calculation | ‘ Details.. | | Mat. Annes... | | Feport... | | RF-COMBI | Cancel

Figure 10.4: Window 1.2 Geometry - Pitched Cambered Beam with Variable Height

In the second program window, we enter the geometry of the beam and building. Based on the
building dimensions, the wind and snow load generator determines in the program's back-
ground the size of the load area on the roof as well as the attached wall surfaces. The data input
is interactive: As soon as the geometry is modified, the loading of the beam changes as well.

We select the following values for our example: Building Height 10.00 m, Building Depth 40.00 m,

Beam Spacing 3.00 m, entire Beam Length 25.00 m, Support Width 25 cm, Beam Height on Edge
62.92 cm, Inclination Angle, Top 12°, Inclination Angle, Bottom 8°.

The Radius of Curvature must be limited in the service class 1-2 according to [1] equation (H.1)
and [7] clause NA 11.4:

r=2.5-40>mm+ 117.5 - 40 mm = 8700 mm

To reach an efficient ratio for transversal tension load and timber volume, we define the radius
R with 20.00 m.

The Lamella Thickness is 4.0 cm. It is possible to enter any value in a range of 0.5 to 4.0 cm. The
input field offers a selection list with the default values 3.3 and 4.0 cm. We set 18.0 cm for the
Cross-section Width.

Under the table entry Data for Lateral Buckling we specify the value for Spacing of Lateral Sup-
ports with 3.00 m. The Bracing Distance from the beam axis is defined with 31.50 cm.

The distance e as center distance of the stiffening from the horizontal retention of the bar on
the support is represented in DIN 1052: 2004-08, figure E.2. The smaller the distance is defined,
the larger is the moment that must be absorbed by the pinned support because the lever arm
for the absorption of the tilting moment is reduced.

Equation 10.1: Determination of pinned support according to descriptions for DIN 1052: 2008-12, equation (14)
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10.1.2.3 Loads

The first action that we enter in window 1.3 Loading is the Permanent Action, specifying the load
"self-weight and roof structure". The following values are selected for the Roof Layer.

e Trapezoidal sheet metal with 0.15 kN/m?
e Vapour barrier with 0.02 kN/m?
e Rockwool (d =30 cm) with 0.30 kN/m?
e Purlins with 0.15 kN/m?
e Gypsum boards incl. strapping with 0.02 kN/m?
sim RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1395-1-1/NA:2010-12/A1:2012-02 X
File Settings Help
Input Data 1.3 Loading - Pitched Cambered Beam with Variable Height
i Beam Type and Material
Permanent Action Snow Load
= o Y [zl
Control Parameters No Roaof Layer Thickness | Load ax
Material d [cm] [cM/m2] Comment | _ @ Determi tomatical
El Tmpezmdal Shear\‘i 0150 = eterrmine automatically -
Vapour Barier 0.020 Snow load zone 8z |1 - o
Rock Wool 30.00 0.300 Temr e T Nomal -
[ 4 |Purins 0.150
Gypsum Boards incl D.020 - Morth German Plain -
Snow load of overh
Raof stucture ez OB40 S| [KN/mZ] R nowleac el pveiang g
Snow lnad on show guard By
gkz: 192005 [kN/m] R&
Bearn self-weight DAt 07015 [kN/m] = ?n:ﬂuzlannw load sk 0650 [kMAmE]  BA
[awverage] s 198005 [kNdml B
gk : 26215 [kN/m] R4
Wind Load
Imposed Load Detemine automatically
Imposed load pi: 0000R kM/m2]  BA 1 a
pe: 000002 [kN/m]  BA Category | i)
Imposed load category — 2251
according to EM 1991-1-1; H a4
Body shells with permeable walls.
Service Class. Show Gensrated Loads... @ @ Define peak velocity  a(z) 000045 [kN/mE]  Ré
ey resp. J— pressure manually —
SEE \2—/ l@/ Define Additional Loads... 0 Az 0.000}8] [kN/m] s
? ? g | Calculation | ‘ Details.. | |Nal. Annex... | | Fepoit... | | RF-COREBI Cancel

Figure 10.5: Window 1.3 Loading

We use the [...] button occurring in the Roof Layer column to select materials from the library.
It is also possible to integrate a new loading into the material library.

The roof structure results in the permanent action g« of 2.62 kN/m. This load includes the self-
weight of the beam. As the beam has a linearly variable height, a trapezoidal load for the self-
weight of the beam is automatically applied. To check the loading, use the button [Show Gen-
erated Loads resp. Define Additional Loads] shown on the left (see for example Figure 5.28,
page 47). A dialog box opens with a table where you can enter also user-defined loads.

It would be possible to define an additional Imposed load by using the button shown on the
left, selecting a load from the table and assigning the corresponding Imposed load category
from the list for EN 1991-1-1. However, in our example we only define the Service Class 2 for the
beam.

To determine the Snow Load, we enter 200 m for the Altitude above sea level. We define the
Snow load zone SZ 1 by a double-click in the snow load map.

We do not want to analyze the wind load in our example. Therefore, we set the peak velocity
pressure to 0.00 in both input fields.

926
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10.1.2.4 Control Parameters

The final input window 1.4 Control Parameters manages the settings for the designs that you
want to perform.

- Geometry Design of Support Modeling

ads Static equilibrium [EQU) Left Suppait @ Horizontal fixed Cobmn.. |
| Ulkimate fimit state (STR) Harizontal free
| Serviceability limit state Do ot consider | Fight Support: Horizontal fised Column,.. |55
cantilevers .
Precamber We! 0.0F o] @) Horizontal free A3 left column

Supports on center line
/| Fire pratection

Fire Resistance Class: F 30 Outimieaiion
@ R &0 Perform optimization tanimum ratioc - 1.004%
R a0 Description Symbol | Parameter | LUnit
EE Optimize Beam Height ]
Optimize Shape O
Optimize Cross-Section Width O
Charring: Optimize Spacing of Lateral Supports O
£l 7
K Calculation Parameters
Generate supplementary combinations
To Digplay framn Favorable permanent actions
V| Support forces Diztibute permanent load field-by-field
| Deformations o
| Suppart compression TE N_u!'n_ber of member - Result diagrams: 205
| dibisol - Tapered membere: 20

@ @@ | Caleulation | ‘ Details.. | |Nat. Anmex..| | Repatt... | | RF-COREBI Cancel

§im RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Ir_|put Data 1.4 Control Parameters - Pitched Cambered Beam with Variable Height
i Bearn Type and Material

Figure 10.6: Window 1.4 Control Parameters

In our example, we analyze the Ultimate limit state, the Serviceability limit state and the
Fire protection. The fire resistance class is set to R 60. As there is no Charring on the top beam
side, we clear the relevant check box.

We check if the remaining settings match the ones shown in the figure above. Finally, the in-
put of the geometry and loads is complete.
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10.1.3 Calculation
10.1.3.1 Combinations with RF-COMBI

The add-on module RF-COMBI is directly integrated in RX-TIMBER. It generates all result com-
binations automatically. Use the [RF-COMBI] button to start the add-on module.

To avoid generating an unnecessary high number of result combinations, it is recommended
to Reduce possible result combinations in the window section Supplementary Examination of the
RF-COMBI window 1.1 General Data. In this way, you make sure that the results of RF-COMBI
include all governing result combinations but without generating more load cases than neces-
sary.

Find more information about RF-COMBI in the program manual available for download at
www.dlubal.com.

Now, we start the generation of combinations in RF-COMBI with the [Calculation] button.
Then, we only look at result combination 2. Therefore, we clear the check boxes for all the oth-
er load combinations in window 2.3 Result Combinations - Reduced. Only RC 2 remains ticked.
Finally, we click [OK] to quit the add-on module RF-COMBI.

RF-COMEBI - [06.gLrh2] 23

File Settings Help

CA1 - Ultimate Limit State Desig + ‘ 2.2 Result Combinations

Input Data s & | c [p|[EJFlG[H[1|J[K[L|IM[N][O]|E
- General Data Design
L Bctions AC | Apply | Stuation LDC LC1 [ LC21 | LCA1 | LC42 | LC43 | LCHT | LCB2 | LCH3 | LCh4 | LCBS | LCH6 | LCHT | LCB8
i+ Action Categaries 1 RC1 a | uB Pemanent | 135 | - = = - - - - - - - - -
.. Action Categoriss 2 B M. UB Shortdem | 135 | - | 150 | -
Fesults RC3 O uB Shortderm | 135 | - - [150] -
RC4 O uB Shortderm | 1.35 | - = - | 150
< n 3
Load Cases in Generated Result Combination RC2 Uktimate Limit State - Basic Combination
LC Load Case Description Action | Category | Leading | Kri T W Cest |KFI.7.w.Cesl
LC1 | Seff-weight + roof finishes AC1 1A a 100|135 | - = 135
LC41 | Snow (Beth Sides Full) AC3 4B = 1.00 | 150 | - = 150

4 1 b

@ IE/ @ Leading... Cancel

Figure 10.7: RF-COMBI window 2.3 Result Combinations - Reduced

10.1.3.2 Start Calculation

When all entries have been set according to the specifications, click the [Calculation] button in
the RX-TIMBER program to start the calculation.
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10.1.4 Results

After the calculation the navigator shows more items with information about the Results.

As the location of the maximum bending stress in the beam is not necessarily the location of
the maximum moment, RX-TIMBER divides the beam into small sections where it performs the
designs. If an even more accurate calculation is needed, you can refine the member division in
window 1.4 Control Parameters, dialog section Calculation Parameters. The designs for these
division locations can bee seen in window 2.3 Design by X-Location.

sim RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.2 Design - All
Beamn Type and Material B | C [ D | El L
i Geometry Location
Loads Na Xm] RC Ratio Design acc. to Fomula L
-~ Control Paramsters : 051|517 | 117) Shear stress acc to 617 3
Fesults 2 054 =1 |112) Shear stress at support acc. to 6.1.7
Result Combinations 3 057 =1 |131) Bending stress on edge parallel to the grain ace. to 6.4.2
All 4 0.60 =1 | 133) Bending stress on tapered edge acc. to 6.4.2 - Compression edge
Design by Location 5 054]=7 |136) Bending stress on curved beam ace. to 6.4.3
H Suppart Forces [ 046 = 143) Bending stress at ridge cross-section 6.4.3
- Deformations 7 0.99 =1 |223) Transversal tension stress - Full absorption through transversal tension reinforcement
8 057 £ 301) Lateral torsional stability verfication - Bending without compression acc. to 6.3.3
9 017 £ 302) Lateral torsional stability verification - Bending and compression acc. to 6.3.3 -
099 21 @ @ ol
tntermediate results - X:0125m - RC2ig+s | Rectangle 18/57 6218
i[H Matenal Data Pa PRLETR
Cross-Section Data
Design Intemal Forces
= Design Ratio
Shear Force Vzd 71.657 kN =
Beam Width b 18.00 | cm ] i
Cross-Section Height h £7.62 cm £ :
Crack Influence Factor ker 0714 6172 ¢
Effective Width bet 1286 em :
Shear Stress T4 1.24 [ N/mm2 H
Shear Strength Fuk 3.50 [ N/mm2 [7]. Tab.2 5
Partial Factor ™ 1.300 Tab. 2.3
Modffication Factor kmed 0.500 Tab. 31 ——
Shear Strength Fud 242 | N/mm2 Eg.(2.14) | = ng
lﬂ lEJ E] Calculation { Details.. I INat. Annes... I l Repott... ] l RF-COMBI

Figure 10.8: Window 2.2 Design - All for ultimate limit state design (shear stress at support)

We look at the [Ultimate Limit State Designs] for the result combination RC 2. Due to the notes
listed in table column E referring to the equations of EN 1995-1-1: 2004-11, it is easy to under-

stand the analysis. The window section Intermediate results below the table informs you about
design details of the design currently selected above.

In the following hand calculations, we apply a linear load of 5.78 kN/m with an averaged beam
self-weight. RX-TIMBER, however, takes exactly the linearly variable beam height for the self-
weight proportion into account.

Design of shear stress

A reduction of the shear force is not necessary for this beam.

Shear stress at support

v 72.34-10° N
1g=15—9_=15. 34107 g3 5
bes -ha 128.6-645.8 mm
where  k, _23
v,k

ber =b -k, =180 mm-0.714 =128.6 mm

I Program RX-TIMBER © 2013 Dlubal Software GmbH

29



10 Glued-Laminated Beam /I\

Dlubal
Design value of strength
f,a="Fux Kmod _35.09 545 N >
! Y 1.3 mm
Design ratio
13T _gs44
Tv,d 2

This value is displayed also in RX-TIMBER for the shear design on the support as shown in
Figure 10.8.

Design of bending stress (design 6.4.2)

As already mentioned, the design for the beam's bending stress is not necessarily performed
on the location of the maximum bending moment. For our example, we calculate the location
of the maximum loading and compare the results for this location with the values determined
by RX-TIMBER.

Location of the maximum loading (global system of coordinates)

I.h, 25.00-0.656
X = = =

= = 524m
2-h, 2-1.565

Beam height on location x=5.24 m

h.=h,2- h, =o.656~[2—@)=1.06m
h 176

ap
hx=hXV~cosaT+B=1.06-cos 8:1.05m
Section modulus
W, = b.6h2 =—18‘1052 =33075cm>

Desigh moment

_a-x-(I-x) _59-5.26-(25.00-5.26)

M, = =306.3kNm
xd 2 2

Bending stress

Myq 306.3-10° N
Omad =W T 33075 mm?
x mm

For the design in the compression zone on the upper beam edge we get a material resistance
of:

0.9
frod =fmd Kmo =24-—-0.951=15.81
o ' ' 1.3 mm?2

km,o. =0.951 according to equation (6.40)

Design ratio

Omd _ 93 _ 0.59
food 158
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mim RX-TIMBER - Glued laminated beam - 2.01.0086 - [06.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02

=

File Settings Help
Input Data 2.2 Design - All
Beamn Type and Material B_ | C [ D | E o~
i Geomelry Location
Loads No. X m] RC Ratio Design acc. to Formula L
- Control Parameters 1 0.125| RCZ 0.51|=1 | 111) Shear stress acc.to 6.1.7 F
F[ESU"S 2 0.000| RC2 054 =1 |112) Shear stress at support acc. to 6.1.7
- Resul Combinations 3 19526 RC2 057 =1 | 131) Bending stress on edge paraliel to the grain acc. to 6.4.2
sign - Al [ il 060 1 | 133)Bending stress on tapered edge acc. to 6.4.2 - Compression edge
Design by Location X 5 RC2 054 | =1 |136) Bending stress on curved beam acc. to 6.4.3
H Suppart Forces [ RC2 046 =1 |143) Bending stress at nidge cross-section 6.4.3
- Deformations 7 RC2 0.99 =1 | 223) Transversal tension stress - Full absorption through transversal tension reinforcement
8 RC2 0.57 | £1 | 301) Lateral torsional stability verffication - Bending without compression acc. to 6.3.3
9 RC2 017 =1 |302) Lateral torsional stability verfication - Bending and compression acc.to 6.3.3 -
Max: 08 =1 @ @ B
Jntermediate results - X:19526m - RCZ: g+ s || Rectangle 18/103.535
H Cutto-Grain Angle o 400 ° - \3.00
Moment M 306.552 | khm
Beam Width b 18.00 |cm
Beam Depth h 103.59 | cm
Longitudinal Stress Tm, 952 | N/mmZ2 Eq. (637 2
Compressive Strength Perpendic | fza 166 N/mm2 Eq. (2.14) 5 +2| A *Y
Shear Strength v d 242 | N/mm2 Eq. (2.14) |
Auwpdliary factor km, g 0.951 Eq. (6.40) .
Bending Strength Fmk 2400 N/mm2 M. Tab2 |= :
Partial Factor ™ 1.300 Tab.23 v
Modfication Factor K mag 0.500 Tab. 31 z
Bending Strength Fm.d 1662 N/mm2 Eq. (2.14)
Bending Strength Fra.d 15.81 | N/mm2 Eq. (6.38) B
Diesign ul 0.60 <1 |Eq.(617) |~ IQJ
Caleulation { Details.. I INal. Annex... I l Fepait... ] l RF-COREBI I

Figure 10.9: Window 2.2 Design - All for ultimate limit state design (bending stress on compression edge)

The program's design ratio of 0.60 on the x-location 19.526 deviates insignificantly (see Figure
10.9). RX-TIMBER does not necessarily perform the design as mentioned on the location with
the maximum bending stress but analyzes the locations of division. Moreover, an averaged
beam self-weight is applied in the hand calculations.

Lateral buckling design

To stiffen the beam, purlins suspended between the girders are provided, restricting the lateral
buckling distance to 3.00 m.

Related lateral buckling slenderness on location x=5.70 m

f .
Mrelm = Sk - | 24 ~0496<07
"o o7gbt 182078 .0,
helye 0% 113.60-300 '

For the determination of the lateral buckling slenderness the 5 % quantile of the stiffness
properties is multiplied with the factor 1.4 in accordance with the national annex of Germany.

For the stability analysis of tapered cross-sections RX-TIMBER applies the cross-section proper-
ties that exist at a distance of the 0.65-fold member length from the end of the member with
the smaller section. In this way, it is ensured that the design is performed correctly according to
the equivalent member method.
According to equation (6.34), this results in:

kcrit =1

Design value of strength

k .
fod =fmk .m_od:24.E:16_62 N 5
! T Ym 1.3 mm
Design ratio
Omd 932 _ 5741

Keit g 11662
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According to equation (6.35) a superposition with compression force must additionally per-
formed.

2
2
,d c,0,d OD I

crit 1:m ¢z’

Torsion design

W For beam types of this example the restraint of fork supports causes a torsion of the cross-

section. Therefore, special torsion designs are required, but we don't perform them in our ex-
ample. The specifications can be set in the Details dialog box that you open by clicking the
[Details] button shown on the left.

The distance e of the stiffening bracing to be set in window 1.2 Geometry among the entries for
lateral buckling is significant for the correct application of the procedure. RX-TIMBER increases
the distance for a tapered cross-section automatically: The starting point for the program is the
axis of the support. The distance e of the stiffenings is measured from the start of the member
where it is related to the axis. Thus, the distance is also relevant for the design of the cross-
section's torsion about its axis.

10.1.5 Documentation

W We click the [Report] button to start the print preview of the calculated data.

To adjust the printout report,
select Selection on the Edit menu of the printout report.
The dialog box Printout Report Selection opens where the program RX-TIMBER is already preset

in the navigator. In the Results tab, we select only the designs for the Ultimate Limit State by
clearing the check boxes for Serviceability Limit State and Fire Resistance.

Printout Report Selection - PR1 L&J

Program / Modules Global Selection InpulData‘ Results ‘

Display

V|21 Result Combinations Filter:

V| 2.2 Design - All - Summany Ultimate Limit State

V122 Design - All - Details Serviceability Limit State
2.3 Design by Location x - Summary Fire Resistance

2.3 Design by Location x - Details
V| 2.4 Support Farces
Mindmax only
V| 2 5 Detormations

Mindmax only

Display

Cover shest... =
/| Contents

/| Info pictures
Global Selection

Figure 10.10: Dialog box Printout Report Selection
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We don't modify the other preset values. Finally, we confirm our selection with the [OK] button.

~[7] Design - All - Details
- [ Support Forces
- [ Deformations
[ Deformations - Rotations

L

i GRAPHICAL REPRESENTATION

Material: Glulam Timber GL24c  Width: 18.00 cm  Height: 176.11 om  Volume: 5.08 m*

y2.179 408 3035 12729

B e

?u/’r{ T= 7 7
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=

5585

\'__/_/em
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L—s.zas——
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&
8
g
L; S
0.628-2 657

o x
0.2 4500
‘ oo

z
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Pages: 10 Page: 1

@ Printout repart - PRL” = | B )
File View Edit Settings Insert Help
B Bl 2 e 2B LSS IRBEEEOLHA
Printout Report Navigator X -
[S&+"] Printout Report
9 Contents Engineering Office Bavaria Constructions = e
- RX-TIMBER Glued Laminated Beams Joseon Strest 111, 95755 Ralnoow Valiey =
@ System Layout Tem—— RX-TIMBER
@ Graphical Representation mass Bamoms RETHESS (e o ETE
-7 Details
- [ Data for Naticnal Annex CONTENTS
[ Li [ i i H
[ List of Standards Used ey 3 = 5
- [7] Beam Type and Material iy i e H
7 Geometry EE H iz . @
£-28 Loading
[ Load Data SYSTEM LAYOUT
£ Control Parameters »
-8 Results
¥ Result Combinations
- [T Design - All

Figure 10.11: Print preview in printout report

Further information on the presentation of the printout report can be found in chapter 8.
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10.2 Example for Fish Beam

In the previous example calculated for the pitched cambered beam with variable height we
have seen that the design ratio of the program is slightly higher than the results of the manual
calculations. This is due to the fact that the designs are calculated by subdividing the beam in-
to a multitude of x-locations. The number of these locations and thus the accuracy of results
can be set by the number of member divisions defined in window 1.4 Control Parameters.

The procedure as well as the advantages and disadvantages of this calculation method are
now described for a fish beam (Beam Type 8).

material: glued laminated timber GL24¢  width: 20.00 cm height: 120.00 cm volume: 3.50 m®

L -

0.595
008

2
g

0730

ta1.253ml1
e 2 261

=

@™

[

o

0670 14.660 2170 —=

0.500 14.320 2.000 —w
15.000 2.000 —=

17.500

Figure 10.12: Geometry of fish beam

10.2.1 Geometry

The Beam Type 8 presented in this example has a linear rounding in the center area with a
straight line | directed to both supports. The beam height on the support is generated on the
inner edge of the support and must be identical on the left and the right support.

When generating the geometry the program reads the beam's geometrical conditions and
checks if it is possible to integrate the minimum radius of the bottom edge according to [1]
annex H as well as [7] clause NA11.4 into the inclination of the straight line | depending on the
lamella thickness: If the straight line's inclination becomes too steep or flat because of the
height of the ridge and thus the radius cannot be integrated anymore into the beam, it is not
possible to enter an unacceptable value.

h..;]

Figure 10.13: Definition parameters
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10.2.2

Generating loads is not described because it is already done in the previous example. To com-
pare the results, we recommend to use the model 08.g/ that is automatically created during
the program installation. For the lateral buckling analysis we only look at result combination 2
including loads from roof structure and snow.

Lateral Buckling Design

RC2=1.35-LC1+1.50 - LC41

In window 1.4 Control Parameters we select 20 divisions for the truss resulting in a relatively
accurate member division. Then, we click the [Calculation] button.

s RX-TIMBER - Glued laminated beam - 2.01.0086 - [08.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.2 Design - All
Beam Type and taterial A | C [ D[ E -
i Geometry Location
i+ Loads Ho. X m] RC Ratio Design acc. to Formula
- Control Parameters 0.000] RCZ 0.43[=1 | 112) Shear stress at support acc. to 6.1.7
Resuits 7347 RC2 03527 | 122) Tension and bending stress acc.to 6.2.3
:- Result Combinations 7.347| RCB 0.26 =1 |123) Compression and bending stress acc. to 6.2.4
i Al 6805 RC2 0.35 =1 |131) Bending stress on edge parallel to the grain ace. to 6.4.2 =
Design by Lacation % 14,660 RC2 0.11 €1 | 132) Bending stress on tapered edge acc. to 6.4.2 - Tension edge
- Support Forces 6702 RC2 0.35]=1 |133) Bending stress on tapered edge acc. to 6.4.2 - Compression edge
RC2 0.35 =1 |301) Lateral torsional stabilty verfication - Bending without compression acc. to 6.3.3
“ X RC2 0.36 =1 |351) Support pressure - Compression pempendicular to the arain of wood acc. to 6.1.5
14660 RC2 0.43 =1 | 352) Support pressure - Compression at an angle acc. 1o 6.2.2 -
M 0az[<1 @ 2.9 = B
[ntermediate results - X:6.809m - RCZ g+ s || Rectangle 20i113.417
Momertt Mg 277.494  kNm - 000
Beam Width b 2000 | cm
Beam Uepth h 11542 | cm
Section Modulus w 4753470 | em?
Longitudinal Stress Tm.d 5.838 | MPa =
Equivalent Cross-Section Height | ho g5 120.00 | cm ; I *y
Equivalent Member Length lef 2.000 | m :
Modulus of Elasticity Eg.os 5400.000 | MPa M.Tab2 |5 .
Multiplication Factor 1.40 MCI Zu 6.3 :
Relative Slendemess Ratio Lral,m 0.407 <0.7 | Eqg. (6.30) H
Critical Bending Stress Tm,crit 144 585 | MPa Eq.(6.32) z
Lateral Buckling Coefficient kot 1.000 Eq. (6.34) [em]
Bending Strength Fmk 24.000 | MPa [7]. Tab.2 oy 3 =
Partial Factor ™ 1.300 Tab. 23 | = lg.l @]
w @ E] Calculation { Details.. I INat. Annes.. I I Report... I I RF-COMBI I Cancel

Figure 10.14: Window 2.2 Design - All for ultimate limit state design

For the X-location 6.809 m the program's output displays a design ratio of 35 % in the lateral
torsional stability verification. The relative slenderness ratio is shown with Are,m = 0.375. Further-
more, the program calculates 120 cm for the equivalent cross-section height hoes. The equiva-
lent height for the slenderness ratio is assumed by RX-TIMBER, as described in chapter 10.1.4,
with the height that is available in a distance of 65 % of the entered equivalent member length
from the member end with the minor cross-section (see DIN 1052:2008-12, 8.4.3 (3), 8.4.3 (4) and
8.4.4(2)).

The equivalent member length for this beam was determined with 2.00. In hand calculations
we would now determine the height on each point where the length for lateral buckling is re-
duced. With this height value we would determine the stress for the point. The lateral buckling
factor, for example in the design (6.34) according to DIN EN 1995-1-1, is determined with an
equivalent height in the distance of 0.65 - ler.

For the manual calculations we use the following values:

X-location =6.81Tm

Height of cross-section =1.19m

Equivalent height hoss =120m

Flexural resistance fmx =24 N/mm? (GL24c)
Beam width b =180 mm
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Relative slenderness according to eq. (6.30)
f, .
Mretm = . - 22 ~0375<07
0.78- Eyps 14 202078 401,
hogs ler 120-200

Lateral buckling factor k;; =1

Design value of strength

k .
fnd = fink .m_od:24.£:16_6zlz
Ym 13 mm

Section modulus on X-location =6.81 m

2 2
W =b h _20-1197

) =47203cm’?
6

Stress on X-location =6.81 m

M
yd _ 27749 kNcm 0588 sz _ 5388 N

md W, 472033 cm? cm mm?

(e

Design ratio

Omd _ 588
Ki-fng 1-16.62

m,d

=035<1

m

Figure 10.15: Equivalent height in manual calculations

We see in the figure above that the program, compared to the manual calculations, does not
calculate with the 0.65-fold but the 0.33-fold effective member length.

Among other things, this is due to the fact that a program is not able to see if the division into
X-locations respectively the resulting equivalent height leads to a useful result. Otherwise, it
could happen in the ridge zone of the beam that the equivalent height is selected behind the
ridge and thus calculated too low.
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11. Continuous Beam

The following example describes the designs according to DIN EN 1995-1-1:2010 presenting a
two-span beam with span lengths of 4.00 m and 5.00 m.

The model data is stored in the model 07.dlt of the project Examples RX-TIMBER. We find it
among the example files of the program Continuous Beam.

11.1  System and Loads

LC1 - self-weight and structure

170 170

A

!

I L 400m T LS.00m

Figure 11.1: System and loads

Model
Cross-section: b/d=70/240 mm NKL1 =2 Kker=0.6
Material: CTC24

The floor is built above living space. This results in the imposed load category A and the LDC
medium-term.

Span lengths: li=4.00m l,=5.00m

Loads

Load case 1: self-weight and roof finishes g=17kN/m LDC = permanent
Load case 2:imposed load q=2.0kN/m LDC = medium-term
Result combinations

Load bearing capacity RC1=1.35-LC1=23kN/m
RC2=135-LC1+1.5-LC2=5.3kN/m
Serviceability
e Characteristic situations

Restriction of deflection: Winst =Wgjinst + Wa,pinst + z\l’o,i “Wgiinst <1/300
Gc=9-1.0+p-1.0=1.7kN/m+2.0kN/m=3.7kN/m

¢ Quasi-permanent design situation

Wnet,fin = Wg,inst '(1 + kdef)+ sz,i 'Wq,i,inst '(1 + kdef)_wc <1/300
i>1

GQ=(1+kgef) g+ W; -p-(1+Kges )= (140.6)-1.7 kN/m+0.3-2kN/m-1.6 = 3.68 kN/m

Comparing the results from the manual calculations with the ones calculated by the program is
easier when we don't take into account the beam'’s self-weight.
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11.2  Input of Model Data

11.2.1 General Data

Start the program by double-clicking the desktop icon Dlubal RX-TIMBER 2.xx (see chapter

2 |yiy
& 3.2, page 12), and then select Continuous Beam in the Project Manager.
Dlubal
R¥-TIMBER gimd RX-TIMBER - Continuous beam - 2.01.0086 - [07.dIt.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
201 32-bit File Settings Help
Input Data 1.1 General Data
neral Data
Geomety Material According to Standard / National Annex
Cross-Section Poplar and Softwood Timber C24 'J@ EIEN 19951-1:200411 = EEDIM - @J E
Loads
Control Parameters Beam Rotation About ks Own Axis : “
i Effective Lengths - ~ w
Slps  B: 000 1] LS m 0
z N =] @
J —-—
= <
=
1
é S
I °
9
Simple beam
Continuous beam
Gerber beam
I
l Caleulation ] { Details I INat Annex I l Repait ] l RF-COMBI

Figure 11.2: Window 1.1 General Data

We select softwood timber with the strength grade C24 as Material.

The Beam Rotation about its own axis is set to 8 = 0°, we don't modify it.
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11.2.2 Geometry

In the second window, we enter the number of spans, the span lengths as well as the support
and release conditions of the beam. Optionally, we can define cantilevers or assign user-
defined spring constants to the supports and releases.

gim RX-TIMBER - Continuous beam - 2.01.0086 - [07.dlt.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J

File Settings Help

Input Data 1.2 Geometry
i-- General Data
G eometr Mumberof spans n: 2% [ 1dentical span [] Cantilever
Cross-Section lengths Cantlever
Loads Total length of lengths
‘... Control Parameters beam L: 9,200 [m] Span lenath

.. Effective Lengths

Supports | Support Spring Constants | Aeleases | Release Spring Constants

B_| ¢ | D [ E [ F I 6 [ H [ 1 [
Support | Location | Span Length |Support Width Displacement Rotation
Ho I [m] b [em] Type of Support ux uy uz (73 [ {74
[ 1] ] 4000 20.00 Hinged = = [ = a O
2 4100 5.000 20.00 Hinged free O = = = 0 O
3 9.100 20.00 Hinged free 0 = [ = 0 O

o

en

@

~l

== !
[ i
W
[ Calculation ] [ Details l INat Anhex. l [ Repoit. ] [ RF-COMBI

Figure 11.3: Window 1.2 Geometry

For our example we set:

e Number of spans n: 2

e Total length L: 9.20m

e Two spans with Span Lengthl:  4.00 m and 5.00 m
e Support Width b: 20cm

The first Location X of 0.10 m results from the support width.

For the Type of Support we select a Hinged support for Support No. 1 and two Hinged free sup-
ports for No. 2 and 3 in direction X. By using the User-defined list option it would be possible to
assign any individual degree of freedom as well as translational and rotational spring stiffness-
es to the support.

11.2.3 Cross-section

In the third window, we define cross-section dimensions and tapers, if applicable, that are ad-
justed to the moment diagrams. In the window section Cross-section Changes, we can describe
the beam by specifying the length and height as well as the inclination of the change.

For the Cross-Section we enter the Dimensions b =7 cm and h = 24 ecm. The Origin Position is
set for the Beam Start. We don't modify any of the remaining values (see Figure 11.4).

Below the table we see information about Area, Volume and Weight of the beam. We can dis-
play the beam's cross-section properties like the elastic section modulus etc. by clicking the
[Info] button shown on the left.

Dlubal
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giz R¥-TIMBER - Continuous beam - 2.01.0086 - [07.dlt.rh2] - DIN EN 1995-1-1/NA:2010-12/A41:2012-02 &J
File Settings Help
Input Data 1.3 Cross-Section
i General Data
- Geomety Cross-Section Origin Position Rectangle 7724
Omensions & 70012] fem)
- Control Parameters i 24 00E) [om]
i Effective Lengths
Cross-section Changes
B [ [ D [ E [ -
Span Start End Incline 2
No. | Xstart (] |hstert[om] | XendIm] | henalom] | @[] b
[ 1 "
2
3 R
4 !
&
5 3
[
[cm]
frea: 574 [m?] Yolume: 015 [m?] Weight: 0065 1]
!
T ] [
L§
[ Caleulation ] [ Details.. l INal. Anmex..l [ Fepait... ] [ RF-COREBI

Figure 11.4: Window 1.3 Cross-Section

11.2.4 Loads

In the Loads table we enter the different load types. The program provides uniformly distribut-
ed loads, block loads, linearly variable loads, concentrated loads and moments. These loads can
be entered separately for the directions x, y and z in the dialog box Load Cases (see Figure 11.6).

gz RX-TIMBER - Continuous beam - 2.01.0086 - [07.dit.rh2] - DIN EN 1995-1-1/NA:2010-12/A41:2012-02 @

File Settings Help

Input D'sta 14 Loads
i General Data
- Geomety Definition of Loads

Imposed load categoy
according to EM 1991-1-1; A

- Cross-Section () Per area Influence
5 = width
i+ Control Parameters e
L. Effective Lengths
Permanent Action
B [ ¢ [ 10 ]
No. Roof Layer Thickness| Load gk
Material d [cm] kN/m2] Comment
Roof structure Gl i o [KM/mI]
gkaz: 17002 [kNim]
Beam self-weight Gi.d: 00005 [kN/m]
[average]
Ok 1,700 [kN/m]
Imposed Load
Imposzed load ' o [kN/m2]
Pk 20002 [kN/m]

Service Class Show Generated Loads
. resp.
SECL Define Additional Loads

m| »

Snow Load
A 2001
Shape factar w: 0.80002 [

Determine automatically

Snaw load zone SZ.

Topography type TT: MNomal -
] Marth German Plain
(@) Define snow load B = [kM/mi]  BA
TERLE] e 00004 [kMAm]  BA
Wind Load

Determine automatically
1

Categary |

2265
150004
@ Define peak velocity  a(z): [kM/mE]  Ra
pressure manually ) D000[2] (kN /] A
External Pressure Cpe, min 250005 [
Costlicients cpemm: 020004 [

[ Calculation ] [ Details I INat Annes. I [ Repoit.

) (o

Figure 11.5: Window 1.4 Loads

In our example, we select a load per length. We enter the loads as shown in the figure above.
We set the wind and snow loads manually to zero.
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We use the button [Show Generated Loads] shown on the left to open the dialog box Load
Cases where we can check the generated loads.

-

Load Cases &J
Load Case Self-weight
LC Ma.: LC1 * e E . Short description: g || Conzider with
factor: =
Description:  Selfweight + Roof Finishes
Load Type: Imposed Load Category: Load Duration Class:
3) Permanent LDC: | Permanent
. Comment
‘W ariable
Accidental q
Seismic .
Load Load Case LC1
[ A I [o [ b [ [ F [ & [ H [ 1 1 J
Load Load Parameters Distance Across Tot
Load Type Direction | Load Reference P [kN] pz Alm] B in % Length Comment
ZL Span No. 1 0.170 0.000 O O Roof Structure
Trapezoidal Load ZL Span Mo. 1 1.700 1.700 0.000 40000 O O Roof Structure
Trapezoidal Load ZL Span No. 2 1.700 1.700 0.000 5000 (O O Roof Structure
Concentrated Load ZL Span No. 2 0.170 5.000 O [} Roof Structure
1 0avn 1 v
1700 1700
r ¥ r k. ¥ b r l
F—r ¥
1 5
=)
j ﬁ ak. ] I Cancel I

L5 4

Figure 11.6: Dialog box Load Cases
The program generates a concentrated load resulting from the line load beyond the support
axis, preventing a negative moment on the short overhang of the beam.

We deactivate the Self-weight for the calculation by clearing its check box.

11.2.5 Control Parameters

In window 1.5 Control Parameters (see Figure 11.7) we define the designs for the Ultimate limit
State, the Serviceability limit state and the Fire protection. For the serviceability limit state design
we can specify a Precamber. We do without the designs for the fire protection and deactivate
the corresponding option.

In the window section To Display, we tick the check boxes of all options: Support forces, Defor-
mations and Support compression.

We don't want to perform a Moment redistribution for non-used cross-section zones according
to DIN EN 1990, clause 1.5.6.4.

The Number of member divisions determines the locations where RX-TIMBER performs the de-
signs.
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sim RX-TIMBER - Continuous beam - 2.01.0086 - [07.dlt.rh2] - DIN EN 1995-1-1/NA:2010-12/A41:2012-02 &J

File Settings Help

Input Data 1.5 Contrel Parameters
i General Data

Geometry Design of Special Settings for Timber
Cross-Section [7] Static equilibrium [EQU) Effect of Crogs-Section Dimensions on Material Properties
Loads

Ultimate fimit state [STR] Increase fm.y e and 1.0,

coording to 3. or massive timber
[T Aceording to 3.2(3) ive timb
Serviceabiity limit state with b < 150 mm [bending) ar b« 150 mm [tension]
Precamber g 0.0 [mm]

[T Fire protection

3 R 30
R &0
R a0
R| 455 40.0 o
2B )
e
Calculation Parameters
[ Mament redistribution acc.
to DINEM 1390 1.5.6.4 10,000
To Display [ Generate supplementary combinations
friom favorable permanent actions
Support farces Distribute permanent load spanby-span
Deformations -
Support compression @] Mumber of member - Result diagrams: 102
— | divigions for y
m - Tapered members: 105

l Caleulation ] { Details.. I INal. Anmex..l l Fepait... ] l RF-COREBI

Figure 11.7: Window 1.5 Control Parameters

We use the [Nat. Annex] button shown on the left to open the dialog box National Annex Set-
: tings where we can check the partial safety factors and the limit values of the deformations.

National Annex Settings - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J

General | Other | Standards Used

Partial Factor According to 2.4.1 Limit Values of Deformations According to Table 7.2
PT: Pemanent and transient design situation - Characteristic: [rare] design situation
- Solid timber Th: 1.3004% Fixed on Both Sides Overhanging
- Glued laminated timber Th 1.3000% B0 Winst =1 0012 Zhef 18012
AC: Accidental design situation - Quasi-permanent design situation
Th 1.0000% 10 win - We <! 30005 ! 12551 Eq.(7.2)
520 wWiin =l 3004 =l 755

Partial Factor According to EN 1995-1-2, 2.3

For tirmber in fire Tmgic 1.0000%

Modification Factor k-mod According to Table 3.1

Service Class

LbC 1 2 3

- Permanent: 06004 06001 0.5000%
- Long-term: 0,700 070042 055042
- M edium-term: 0,800 0.8004% 0.6501%
- Short-term: 09004 0900} 07000
- Instantaneous: 11008 11000 0900}

Data for Fire Protection According to EN 1995-1-2, 2.3, Table 3.1 and 4.2.2

Softwood Glulam Hardwaood
Charring rate Bn: 0.80 0700 05515 [mm/min]
Increased charing  do: .00 .00 F.00E [mm]
Factar ki 1.2500% 11500 1.2500%

ok I I Cancel

L5 S

Figure 11.8: Dialog box National Annex Settings

The deformation can be defined independently of span and cantilever.
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11.2.6 Effective Lengths

To be on the safe side, we set factor 3 to 1.0 in our example. The remaining values are preset
by the program so that we don't need to enter any further data in this table.

sz RX-TIMBER - Continuous beam - 2.01.0086 - [07.dIt.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
|I?Dut Data 1.6 Effective Lengths
- Beneral Data s B [ ¢ [ b | E [ F [ & [ H [ 1 1 J [k | L
i Geometry Set | Buckling| Length Buckling About Awds vy Buckling About Auds 22 Lateral Buckling
;"EIDSS'SECUDH No. | Pogsi I[m] |Possble| PBefy lefy [m] | Possible | Befz lzfz[m] | Possible | Define =f l=f [m] Comment
i Loads E 1.000 4.000 1.000 4.000 d
Cartral Parameers 1000  5.000 1.000 5000 a
ehigths
2
!
| ] O
T
(%]
=
j ? @ l Calculation ] { Details.. I INat. Anmex..l l Feport... ] l RF-COMBI Cancel

Figure 11.9 Window 1.6 Effective Lengths

11.3 RF-COMBI

The add-on module RF-COMBI used for the creation of combinations according to DIN EN 1990
and DIN EN 1995-1-1 is integrated in RX-TIMBER: The load cases are combined automatically so
that we normally don't need to open the add-on module. However, we want to check the com-
binations that are generated in the background. We access the add-on module by using the
[RF-COMBI] button.

We set CA2 in the case list above the RF-COMBI navigator and look at the combinatorics of
Serviceability.

The Deformation coefficient is defined automatically with kaef = 0.6 in accordance with the
respective service class. In our example, we have specified the service class 1.
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RF-COMBEI - [07.dlt.rh2]

==

File Settings Help

CAZ - Serviceability Limit State [ + | }.1 General Data

nput O5ta

Actions
Action Categories 1
t-- fction Categories 2

Combination Rules Acc. to Standard / Annex

EEN 1390 + EM 1395 = Dl

Generating for Design Situations

Static equilibrium; Biazic combination
Accidental
Accidental - Snow
Seismic

Ultimate imit state Basic combination
Aceidental
Accidental - Snow
Seismic

Serviceability limit Characteristic 5C

state: Fraquent

Quazi-permanent S0
Generate supplementary combinations
fraom favorable permanent actions

[ Do nat treat together snow and wind
a3 collateral actions

[ Far wind as goweming action abandan snaw

[ Calculation ] [Cuelf\c\enls..l I Check l

Supplementary Examination

Reduce possible result combinations by
examining RFEM results...

(@ From automatically defined
~ combinations

From result combinatiors:

Settings for Combinations Acc. to EN 1580
Ultirnate: it state basic combination

Apply combination rule: @) Equation £.10

() Equations B.10a
and 6.10b

Setting for Timber Structures
06D

Numbering
Starting number far generated
- Result combinatiar: 1

Figure 11.10: Add-on module RF-COMBI, case 2 Serviceability Limit State Design

In the next window 1.2 Load Cases in Actions, the loads are assigned to the relevant actions,
and so the LDC is created.

For the imposed load the program already takes into account the load-duration class accord-
ing to action A and the load duration medium-term.

RF-COMEI - [07.dltrh2] [

File Settings Help

[CA2 - Serviceability Limit State [ | 1.2 Load Cases in Actions

Ir;puéData - Actions Note:
glocnetaalal A1 Self-weight + Roof stucture =+ Action descriptior: The button ‘Create New Action’
! . P (2l GEEEE I can be uzed ta define
Action Categaries 1 Imposed Loads w | “actions', which are
t-- fction Categories 2 A3 Snow independent of each other.

AC4 ‘wind Loads

m

Using the tables below, load
Action comment; cases can then be allocated to
= each action,

Ini Table 1.3, the actions are

- then allocated to the
camesponding " Action
E] Categorizs”.
Existing Load Cases Load Cases in Action AC2
- No Load Case Description Altemative LDC
LC21 | Imposed Load Span No. 1 Medium-tem
LC22 | Imposed Load Span No. 2 Medium-tem

315

m

][]

[ Calculation ] [Cuelf\c\enls..] [ Check ]

Figure 11.11: RF-COMBI window 1.2 Load Cases in Actions

For more information on the features of RF-COMBI, see the manual available for download at
www.dlubal.com. For our simple example, the actions and respective load-duration classes
have automatically been created correctly.
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- The used [Coefficients] can be checked in a separate dialog box.
Coefficients. .

Coefficients - EN 1990 = 1995 | DIN =
Partial Safety Coefficierts | Combination Coefficients | Factors of Construction
Partial Safety Coefficients for Static Equilibrium
Design Situation
Basic
Action Category Combination  Accidental Earthquake
1.A Pemanert Actions Unfavorable TG.sup 1101 100 100
Favorable TG © 090 0955 0955
1B Pemanent Actions Unfavorable  7G.sup : 10515 100 100
With Small Oscillations Favorable TGin ¢ 09515 09515 095
2. Prestress Unfavorable TPsup © 11015 1.00=5 1.00=5
Favorable TR.in © 090 1.00=5 1.001
3. _ _ _
8. Varable Actions Unfaverable TR 150= 1.00= 1.00=
9. Accidental Actions A 1.00=5
10.  Seismic Actions R 1005
Partial Safety Coefficients for Ultimate Limit State
) Basic
Action Category Combination  Accidertal  Earthquake
1. Pemmanert Actions Unfavorable TG.sup 13515 1.00=5 1.00=5
Favorable TG © 1.00=5 1.00=5 1.00=5
2. Prestress TR 1.00=5 1.00=5 1.00=5
-
8. Varable Actions Unfavorable 'R 150 1.00=5 1.00=5
9. Accidental Actions Th 1005
10. Seismic Actions T 1.00=5
L D | & B (0] 3 ] [ Cancel

L5

Figure 11.12: Dialog box Coefficients, tab Partial Safety Coefficients
Calculation After the [Calculation] we can check the results of the combinatorics by our hand calculations
(see chapter 11.1, page 107). The calculation is performed correctly (see Figure 11.13).

The increased number of combinations in RF-COMBI is a result of the additionally required
combination of the loads applied by span on the continuous beam.
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File Settings Help

CAZ - Serviceability Limit State [ v] 2.2 Result Combinations

Input Data [ A | B [ C [ D T ETFIGITHTTI
i+ General Data Design
L Aetions RC Apply | Stuation LDC LC1 | LC21 | LC22 | LC41 | LCB1 | LCh2
- Action Categoriss 1 RC1 5C Pemanent | 1.00 | - - - - =
‘... Action Categories 2 RC2 FE Mediumter | 1.00 | 1.00 | - - - -
RC3 5C Medium+er | 1.00 | 1.00 | 1.00 = = =

Results

. Result Combinations by Actions,
- Result Combinations
\... Result Combinations - Freducec||_FCE

5C Medium4er | 1.00 | - 100 | - - -
5Q Pemanent | 1.60

RC4
RC -
5Q Mediumter | 160 | 048 | - - - =

5Q Mediumter | 1.60 | 048 | D48 | - - -
RC8 5Q Mediumter | 160 | - | D48 | - = =
Load Cases in Generated Result Combination RC7 Serviceabilty Limit State - Quasi-permanent
LC Load Case Description Action | Category | Leading | Kri T v | Cesl KFi.7.w.Cesl
LC1 | Seff-Weight + Roof Finishes AC1 1A O = = 1.60 = 160
LC21 | Imposed Load Span Mo. 1 AC2 1A O - - D48 | - 0.48
LC22 | Imposed Load Span MNo. 2 ACZ 3A a = - 048 | - 0.48

1 »

.

Figure 11.13: RF-COMBI window 2.2 Result Combinations

We have the possibility to select particular combinations for the calculation in the timber pro-
gram Continuous Beam. However, this time we want to consider all combinations of window 2.2
for our example.

We click [OK] to return to RX-TIMBER Continuous Beam.
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We use the [Calculation] button to calculate the data. Results window 2.1 displays the designs
of all combinations for the ultimate and the serviceability limit state including corresponding

design ratio.
sim RX-TIMBER - Continuous beam - 2.01.0086 - [07.dlt.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.1 Result Combinations
General Data I — B [ ¢ [ o [ E | F
- Geometry Design Factor Max
- Cross-Section RC RC Description Load Cases Situation LDC K mod Design
- Loads Ultimate Limit State Design
Contiolorameters By} 1357 us Pemmane | 0.600
- Effective Lengths RC2 [g<p(F1) 1.35°LCT = 1.50°LC21 ug Medium+ | 0.800
Resuls i RC3 [ g +p(F1)=p(F2) 1.35°LC1 = 1.50°LC21 = 1 50°LC22 UE Mediam+ | 0.800
& Result Combintions RCA |g+plF2) 135°LCT = 1.50°LC22 B Medium+ | 0.800
- Design by Beam
Des?gn by Span. Serviceabiliy Limit State Design
- Design by Location RC5 |g LC1 sC Pemazne 047
-+ Support Forces RCE |g+piF1) LC1 + LC21 sC Medium+ 0.52
-~ Dsformations RC7_|g +plF1) +piF2) LC1+1C21 + LC22 sC Medium 102
RCE |g+plF2) LC1+LC22 sC Mediumt 1.20
RCS |g 1.60°LC1 5Q Pemang 0.75
RCI0 | g +p(F1) 160°LCT + 0.48°LC21 5Q Mediumt 067
RC11 | g +p(F1) = piF2) 1.60°LCT + 0.48°LC21 + 0.48°LC22 5Q Medium+ 101
RC12 |g+plF2) 1.60°LCT + 0.48°LC22 sQ Mediumt 1.10
ﬁ ? Pa: 1.74 | =1 B E
Calculation { Details.. I I Nat. Arnes... I l Repott... ] l RF-COMBI

Figure 11.14: Window 2.1 Result Combinations

cording to the LDC and the SECL.

cursor is placed).

The factor kmod Used to consider the time-dependent settlement behavior due to load duration
and specific climatic characteristics of timber is applied automatically to the required value ac-

To check only the overstressed designs, we use the button [Shows only rows with ratios >1]
which is available in each results window of RX-TIMBER. We click the button [Colored Relation
Scale] to display and hide the colored representation of the design ratios.

We use the button [Load of Load Cases] to check the loads and the classes of the load actions
that have been applied to the current result combination (that is the RC table row where the
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p
Load Cases

[SE)

Load Case
B C D E
Short Load Case |Imposed Load Category
Load Case Descr. Description Type EN 1551-1-1 LDC
Seff-Weight + Roof Finishes g Pemmanent Permanent
LC21 | Imposed Load Span No. 1 piF1) Variable Medium-+tem
LC22 | Imposed Load Span Mo. 2 plF2) Variable Medium-+tem
LC41 | Snow s Variable Shorttem
LC51 | Wind Shape Factor cpe.min wicpe,min) Variable Shorttem / Instantaneous
LC52 | Wind Shape Factor cpemax wicpe,max) Variable Shortterm / Instantansous
Load Load Case LC1
B C D [ E [ F [ G H I J .
Load Load Parameters Distance Across Tot F
Load Type Direction | Load Reference P [N} pz Alm] B in% Length Comment
Concentrated Load 7L Span No. 1 0.170 0.000 O O Roof Structure | =
2 Trapezoidal Load ZL Span Mo. 1 1.700 1.700 0.000 4.000 O O Roof Structure
3 Trapezoidal Load ZL Span Mo. 2 1.700 1.700 0.000 5.000 O O Roof Structure
4 Concentrated Load ZL Span Mo. 2 0,170 5.000 O O Roof Structure |
5]
[ -
(%)
V070 \700 \70 V070
r ¥ r ¥ y ¥ ¥
i i
' 1 —4

o) (o ]

L

Figure 11.15: Dialog box Load Cases

11.4.2 Design by Beam

This window shows all governing designs for the entire beam.

r
ﬂ RX-TIMBER - Continuous beam - 2.01.0086 - [07.dIt.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02

File Settings Help

Input D ata 2.2 Design by Beam
General Data E c | D E
- Geometry
- Crogs-Section RC Ratio Design acc. to Formula
- Loads RC3 0.97 21 [ 111) Cross-section resistance - Shear due to shear force Vz acc. to 6.1.7
-~ Control Parameters 2 4100 RC3 1.02 =1 | 114) Cross-section resistance - Shear stress on support Vz acc. to 6.1.7
- Effective Lengths 3 4100 RC3 140> 1 | 157) Cross-section resistance - Uniaxial bending acc ta 6.16
Results 4 4100 RC3 0.72 51 | 251) Support pressure - C ion pependicular to the grin of wood acc.ta 6.15
Result Combinations 5 4100 RC3 1.74 | =1 | 311) Stability - Unizial bending about y-ads without 1 force acc. to 6.3.3
[ 6600 RCB 1.20 |1 | 401) Ser ability - Design Situation Cf acc. to 7.2 - Inner span. z-direction
- Design by Span 7 7.100 | RC12 1.10 =1 | 402) Serviceability - Design Situation Quasi-permanent acc. to 7.2 - Inner span, z-direction
- Design by Lacation % 8 7100 | RC12 1.10 =1 | 403) Serviceability - Design Situation Quasi-permanent acc. to 7.2 - Inner span, 2-direction
-+ Support Forces
- Deformations
Maw 1.?4’? @@ % E
Fntermediale results - ¥: 4,600 m - RC3: g + p(F1) + p(F2) | Rectangle 7124
Material Data - 7200
Cross-Section Data F
Design Intemal Forces
=] Design Ratio
Shear Force Vzd 13.370 | kN Fl
Cross-Section Width b 7.00 | cm 3
Cross-Section Height h 2400 | cm E
Crack Irfluence Factor ker 0.500 617@)
Effective Area At 84.00 cm?
Shear Stress d 0.235 | kN/em2
Shear Strength Fuok 0.400 | kN/em?2 [8]. Tab.1
Partial Factor T 1.300 Tab.2.3
Modfication Factar kmed 0.800 Tab. 31
Shear Strength Fvd 0.246 | kM/cm?2 Eg.(2.14) | -

Calculation [ Details.. ][Nat.Anmex..][ Repott... ][ RF-COMBI

&

Figure 11.16: Window 2.2 Design by Beam
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All factors and required design internal forces can be checked interactively: We click the rele-
vant design in the table above to display all Intermediate results of the design in the window
section below.

With the button [Result Diagrams] shown on the left we can check the distribution of internal

forces and design ratios graphically. We find the button above the cross-section graphic. A
new window opens where we can select the internal forces and deflections of the beam specif-
ically for each result combination. The result combination can be set in the list above.

<9 Result Diagram on Member B e S
Members No; |14 - > T 1R B R ELE - o o o I | A
|| | reti13sea M-
i ® 0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000 £.000 9.200 m ~
padiaicy i TP T T N I oo e O x| 41002 m) Fixed
- [iGiobal Deformations | s Mz AN i
[ ux Global Deformations - uz [mm] Global Deformations u-Z -
~Ouy 3 uz
[ uz - o - [m] fmm]
-Oex = 2 s S |0mm o S =] @ M 3600 04 -
Mjov LT g : : : : "™ 3s00 04
~Oez = 5 & 7 ) ! : : : 3600 04
- [9] Local Deformations - e - § i : i MH 3500 04
O ux ' : : 7 " 7100 106 [
Ouy & : ' @ "R 7100 106
S uz 4 - " 7100 106
---D ox s Sa "R 7100 10.6
Py = -
o= Max/Min Only ] Edges Only
= [H] Internal Farces
N
O Internal Forces - Vz [kN] | e U
Oy V.
[ vz o x z
-OMr = 2 Im] ]
- g e _ 3600 4048+
---D o ] == sk - @ 4100 -6.096
¥ ) - : S b B 2 . 4100 -5.316 E
- [B] Result Combinations & : : ~ 2 i < H HiH ' ' i
A - H H Ll L - H 41001 -6.006
() Original = - o | i - _
© Modified w 2 g 8 ; - 2 3 ~ 41001 -5,316
® Soth & E @ “ - & 2 o B 41000 6.942
. & —  4100r 6162
R " "R 4200 6.042
- : -
5 4100 A162 T
[ Max/Min Only [~ Edges Only
Internal Forces - My [kNm] Internal Forces M-y
: i o
i
5024 kiim £ . 2 4100 -6.024 ~
5 2 T 4100 6024
o
_ _ . : ! o - _ o 7100 4476
5 = o : ] 4 4 4 v
- - 5 : = B < o 7100 476
- g I & ! ! !
3 5 5 = G : :
Mae/Min Only [ Edges Only
Results 4 b —
Beginning XY,Z2 0.0,00,01m End X,¥,Z: 9.2,00,01m Order: 1,234 .

Figure 11.17: Dialog box Result Diagram on Member

Under the navigator entry Result Combinations, we can select the Both option to look at the
reduction of forces according to the settings in the Details dialog box. This option is a useful
function to evaluate for example the effect of the shear force reduction.

We use the [Print] button to transfer this graphic directly to the printout report.
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11.4.3 Ultimate Limit State

In window 2.2 Design by Beam, it is also possible to display the designs only for the ultimate
limit state: We disable the display for the serviceability limit state designs by clicking the but-
ton [Serviceability Limit State Designs].

2.2 Design by Beam

[ A [ B [ C [0 e -

Location
No. X [m] RC Ratio Design acc. to Formula
1 4600 RC3 097 | =1 |111) Crosssection resistance - Shear due to shear force Vz acc.to 6.1.7
I 4100 RC3 103 |=1 ¢
3 4100| RC3 1.40 | =1 |151) Cross-section resistance - Uniaxial bending acc.to 6.1.6
4 4100 RC3 072 | =1 |251) Support pressure - Compression pempendicular to the grain of wood acc.to 6.1.5
5 4100| RC3 174 | =1 |311) Stability - Uniaial bending about y-axis without compression force acc. to §.3.3
Max: 174 > 1 b
Fntermediate results - X:4.100 m - RC3: g + p(Fl) + p(F2) | Rectangle 724
Cross-Section Data -
Design Intemal Forces
i Design Ratio
Shear Force Vzd, red 14217 | kN B.1.7 ([NA.
Cross-Section Width b 7.00 |cm =
Cross-Section Height h 2400 | cm P ——— ._,Y
Crack Influence Factor ko 0.500 61.7(2)
Effective Area Aef 84.00 | cm2 E
Shear Stress 4 0.254 | kN/em?2
Shear Strength fuk 0.400 | kN/em?2 [8], Tab.1
Partial Factor TM 1.300 Tab. 2.3
Modffication Factor ke mod 0.800 Tab. 3.1 [cm]
Shear Strength fyd 0.246 | kN/cm2 Eq. (2.14) -
Design Ratio 7 1.03 =1 |Eq.(613) | =

Figure 11.18: Window 2.2 Design by Beam for ultimate limit state only

The results of RX-TIMBER are checked by manual calculations.

Loading due to shear force on support according to 6.1.7

The maximum shear loading of 16.02 kN is determined above the central support. By means of
the reduction according to 6.1.7 (NA.5) it is possible to reduce the loading to 14.2 kN and thus
to the shear force occurring in a distance of 24 cm (= h) from the support.

Vy 14.2 kN

5. =15- =0.254 kN/cm? =2.54 N/mm?
b-ky-h 35cm-24cm

Shear stress Ty=1.

Kmod 'f\,yk ~08-4 N/mm?

Shear strength foq= =2.46 N/mm?
' Ym 13
Design ratio Ta 2% 0351
f,q 246

Despite the reduction of the shear force, the design is not fulfilled. If glued-laminated timber
was used, the design could be fulfilled.

Bending load according to 6.1.6

The maximum loading is available above the support center due to the supporting moment.

_Mamax _ 139 kNm-10~3

Bending stress Omyd = =20.68 N/mm?
™E W 672em?-107°
0.8-24 N/mm’
Flexural resistance fnd = % =14.77N/mm?
(e}
Design ratio m—’y’d:%ﬂAO >1
foa 1477
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Even if a moment reduction of 10 % was applied, which is not done in this case, the design
ratio would be determined with 126 % for a design moment of 12.5 kNm. Only two options
remain: selecting either a higher strength grade, for example C 35, or a larger cross-section.

Support compression according to 6.1.5

Like we expected the maximum support compression is reached at the central support with a
loading of 30 kN. RX-TIMBER increases automatically the contact area by the allowed 3 cm
along the timber grain. Thus, for the selected support with a width of 20 cm we get an effective
area of 182 cm?,

The maximum loading for this design is also determined above the support center due to the
supporting moment.

F 30kN

Transversal compression stress Geo0d = —e20d _ ———5 =0.165 kN/cm? ~1.65N/mm?
Ag  182cm
Kemod - f 0.8-2.5N/mm?
Transversal compression strength f, g9 4 = —1ed <90d _ 1 3/mm =1.54N/mm?
Tm .
c .

Design ratio cood 165 =0.71<1

Keoo fooog 1.5-1.54

Flexural members without compressive force according to 6.3.3 (lateral buckling
analysis)

Additionally, we have to perform the stability analysis for this beam. The moment loading to
be designed is identical with the beam's loading in the bending analysis within the ultimate
limit state design.

Thus, bending stress and flexural resistance are identical with the design according to 10.2.6.
Therefore, we don't describe it again.

Radius of gyration i,=0.289-b=0.289-7cm=2.02cm
Ief fm k
Slenderness Mrelm = — - - =
Tl \/Eo.os “Gos

_ | 500m 24N/mm? —101
\'7-202em Y./7333N/mm? - 460 N/mm
Lateral buckling factor ~ kc =1.56-0.75-A g, =1.56—0.75-1.01=0.803

Omd 2068

= =1.74>1
Km fng 0.803-14.77

Design ratio

The overload to be expected for this high and slender beam could be reduced by reducing the
buckling length. It would be possible to model a continuous lateral support in RX-TIMBER,
which is represented in reality by a screwed-on OSB-boarding, by removing the buckling op-
tion in window 1.6 Effective Lengths.
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11.4.4 Serviceability Limit State

In window 2.2 Design by Beam, we disable the display for the ULS designs by clicking the button
[Ultimate Limit State Designs] so that we only see the serviceability limit state design results.

To eliminate the overloads from the ultimate limit state, we change the strength class of the
material for this example from C24 to C35. Moreover, we calculate the beam as centrically fixed
by defining the lengths for lateral buckling ler manually with 2.0 m respectively 2.5 m in win-
dow 1.6 Effective Lengths.

After the [Calculation] with the specified settings the results look much better.

gz RX-TIMBER - Continuous beam - 2.01.0086 - [07.dIt.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.2 Design by Beam
General Data B | C [ D | H
- Geometry Location
- Cross-Section No X [m] RC Ratio Design ace. to Formula
- Loads 1 0971 | 111) Cross-section resistance - Shear due to shear force Vz acc.ta 6.1.7
- Control Parameters 2 4100 RC3 1.03 =1 | 114) Cross-section resistance - Shear stress on support Vz acc.to 6.1.7
Effective Lengths 3 4100 RC3 0.96 =1 |157) Cross-section resistancs - Uniaial bending acc.to 6.1.6
Fesults 4 4100 RC3 0.64 =1 | 251) Support pressure - Compression perpendicular to the grain of wood acc. to 6.1.5
- Result Combinations 5 4100 RC3 1.00 | £ 311) Stability - Unizial bending about y-ais without compression force acc. to 6.3.3
" I 6 6600 RCB 101 =1 |401) Serviceabiiity - Design Situation Characteristic acc to 7.2 - Inner span, z-direction
Design by Span 7 7.100| RC12 093 = 402) Serviceability - Design Situstion Quasi-permanent ace. to 7.2 - Inner span, z-direction
- Design by Location % 8 7.100 | RC12 0.93 £ 403) Serviceability - Design Situstion Quasi-permanent acc. to 7.2 - Inner span, z-direction
-+ Support Forces
- Defarmations

Max: 103 >1 ®

tntermediate results - ¥: 4,600 m - RC3: g + p(F1) + p(F2) | Rectangle 7/24
i[H Cross-Section Data HES
Design Intemal Forces
= Design Ratio
Shear Force Va4 13.370 kN
Cross-Section Width b 7.00  cm 2
Cross-Section Height h 2400 cm = e ._,Y
Crack Influence Factor ker 0.500 6172
Effective Area Aer 24.00 | em? =
Shear Stress Td 0239 | kN/em?
Shear Strength Fuk 0.400 | kN/cm2 [8], Tab.1
Partial Factor ™ 1.300 Tab.23
Modffication Factor kmed 0.800 Tab. 31 [cm]

Shear Strength Fud 0.246  kN/cm? Eq. (2.14)
Desin Fato " 057 et lEmE -
Calculation [ Details.. ] [Nat. Anmex..] [ Repott... ] [ RF-COMBI

Figure 11.19: Window 2.2 Design by Beam

We perform the deflection analysis exemplarily for the quasi-permanent design situation. The
loading from an imposed load becomes governing only in the right span.

Global Deformations - uz [mm]

L L)
o : ~
~ s oon - - - r~
o ] . o - o I o
B = = o = o
r~ L] r I H H . .
< - o - i i i i
: | | o
- ; . @
- 16.9 mm !
e
-+ I3
] 0w
=3, -
E
Internal Forces - My [kNm]
I
z =
o <

{3802
—d7404

0541
0162
2293
5.851
<2978 [
3%

7194

o o
2o
gy

Figure 11.20: Result diagrams in RX-TIMBER for RC8
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Loading according to SC (serviceability - characteristic) in right span: 3.7 kN/m

Loading according to SCin left span: 1.7 kN/m
Moment of span: 7.93 kNm
Supporting moment: -7.93 kNm
Deflection

7.93kNm )
104-(7.93 kNm -+ === ==5)-5.007 m L 625-(-7.93 KNMm)-5.002 m

=2.299cm
8064 cm* 8064 cm*

To adjust the deflection design to the modified elastic modulus, we divide our result by 1.3
(E=1.300 kN/cm?) and receive a deflection of 1.77 cm.

For this design according to equation (42) RX-TIMBER shows us a deflection of 16.9 mm.
Thus, the deflection of 16.9 mm lies slightly above the limit value of
1/300 = 5000 mm/300 = 16.7 mm.

11.4.5 Support Forces

This window shows us the support forces of all load cases and result combinations. The sup-
port forces are listed separately for the design situations (ultimate limit state, serviceability lim-
it state and, if available, fire protection).

In addition, the window presents the maximum and minimum values for each design situation.

gz RX-TIMBER - Continuous beam - 2.01.0086 - [07.dIt.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.5 Support Forces
~GanealDota MESS— 5 [ ¢ [ 0 [ £ [ F [ G [ # [ I I.
Geametry LC LC/RC Support| Location Support Reactions [kkN] Support Moments [xNm]
- Cross-Section RC Description No Xjm] Px Py Pz Mx My Mz
- Loads

cteristic Values)

- Control Parameters

1 0,100 0. 000 1.000 2454 0.000 0000 0.000
~ Effective Lengths 2 4100 0.000 0.000 9,658 0.000 0.000 0.000 =
Riesults 3 9.100 0.000 0.000 3528 0.000 0.000 0.000
- Result Combinations LC21 | Imposed Load Span MNo. 1 1 0.100 0.000 0.000 3756 0.000 0.000 0.000
- Design by Beam 2 4100 0.000 0.000 4.800 0.000 0.000 0.000
- Design by Span 3 9.100 0 000 0000|035 0.000 0000 0.000
Design by Lacation % LC22 |imposed Load Span No. 2 1 0.100 0.000 0.000 0.868 0.000 0.000 0.000
@ Suppart Fo 2 4.100 0.000 0.000 £.562 0.000 0.000 0.000
3 9.100 0.000 0.000 4506 0.000 0.000 0.000
Max 1 0,100 0. 000 1.000 1756 0.000 0000 0.000
Min 0.000 0000] 0868 0.000 0.000 0.000
Ma 2 4.100 0.000 0.000 9,658 0.000 0.000 0.000
Min 0.000 0.000 4.800 0.000 0.000 0.000
Max 3 5100 0. 000 1.000 4506 0.000 0000 0.000
Min 0000 0000|035 0.000 0000 0.000

Result Combinations for Uttimate Limit State (Design Values) (STR)

RC1 |g 1 0.100 0.000 0.000 3314 0.000 0.000 0.000

2 4.100 0.000 0.000 13.038 0.000 0.000 0.000

3 9.100 0.000 0.000 4762 0.000 0.000 0.000
RC2 |g+piF1) 1 0.100 0.000 0.000 8.947 0.000 0.000 0.000

2 4.100 0.000 0.000 20238 0.000 0.000 0.000

3 5.100 0.000 0.000 4228 0.000 0.000 0.000 | ~

Calculation [ Details.. ][Nat.Anmex..][ Report... ][ RF-COMBI

Figure 11.21: Window 2.5 Support Forces

11.5 Documentation

The documentation in the printout report contains all performed designs and loadings. The
elements of the report can be selected specifically and adjusted to individual needs. The print-
out report is described in detail in chapter 8.
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12. Column
Modules 2 x We perform the ultimate and the serviceability limit state design according to EN 1995-1-1 for
RX-TIMBER alog wood column that is restrained and stressed by compression and bending.
&7‘ cluedtaminaied peam The model data is stored in the model 02.cIm of the project Examples RX-TIMBER. We find it
= Continuous Beam among the example files of the program Column.
L]
[ | Column
mt 12.1  System and Loads
| Frame
=
45
= ]

Purlin ¢

Brace z
|
|
I
I
|
I
|

I
|
| h
I
| .
R | 74

b

X

T
Lk

Figure 12.1: System and loads

Model

Cross-section: d=21cm
Material: CTC24
Height: h=3.20m
SECL: 1

LDC: permanent
Loading

Load case 1:self-weight ~ F=45kN
Load case 2: wind w=1.5kN/m

Design values for load bearing capacity
N=1.35-F=1.35-45KN =60.75 kN (Kmoa = 0.6)
q=15-w=1.5-15KN/m=2.25kN/m (Kmoa = 0.9)
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12.2 Input Data
12.2.1 General Data

g RX-TIMBER - Column - 2.01.0086 - [02.clm.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 1.1 System
mn
Loads Column Type According to Standard / National Annex
- Control Parameters 7 1. Hinged column EEN 19951-1:2004-11 = EEIDIN -
@ 2 Bracket :
Elastic Foundation / Support Ineffectivity m
Head colum... = m
[¥] Footing colurmn. ..
~ E
Lengths :
_—
Column height  H: 3.20002 [m] Pt P E
Effective length Lef.y 640012 [m] 1 5
forbuekling =\ .. G400k AP x x =
Effective lenath °
for LT buckling  Laf: 64001 [m] J
Cross-section
) Bectangular
20,00 %E% - Timber column
. & ¥
Waterial 20005
i
Poplar and Softwood Timber C24 '] @ Round \
K I
-
(stomen.] (Pemt] (oo |

Figure 12.2: Window 1.1 System

In window 1.1 System, we define the geometric parameters of the column.

We design the Column Type Bracket According to Standard EN 1995-1-1:2004-11 and the
National Annex of Germany according to DIN.

The Elastic Foundation is defined only for the Footing column. We use the [Edit] button shown
on the left to check if all degrees of freedom are restricted.

Edit Nodal Suppert - Restraint of Footing &J

Support Conditions

Support Spring Congtant

- Hane
uy - Hane
uz 2 Hane

Fiestraint Spring Congtant
@ -
by
0z

[ Ok ][ Cancel ]

L5 S

Figure 12.3: Dialog box Edit Nodal Support - Restraint of Footing

Then, we define the Column height with 3.20 m. For our bracket model we set each Effective
length to the doubled value of 6.40 m.

As Material we select Poplar and Softwood Timber with the strength grade C24. We select
the material directly by using the drop-down list. We can also use the [Library] button.

The Cross-section is Round having a diameter of 21 cm.
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12.2.2 Loads

Load case no. 1 for the self-weight is created automatically. We enter the self-weight as a
Permanent Action representing a nodal force of 45 kN on the column head.

The Wind Load is acting in the global direction X as distributed load wix with 1.50 kN/m.

gl RX-TIMBER - Columin - 2.01.0086 - [02.cIm.rh2] - DIN EN 1995-1-1/NA:2010-12/41:2012-02 I@

File Settings Help

Input Data 1.2 Loads
System

5| Permanent Action Load Eccentricity
Control Parameters Vertical load Eccentricity of vertical ey 0.00- [em]
on colurin head Gi: 4500005 [kN] loads ~
-TH 0,005 [em]
Calurnn self-weight Gk,1: 0.000 [kM#m]

Longit. load from wal
weight giez:  0.000FS [kMm]

Imposed Load

Vertical load on column

head Pl 0000k [kN] )
— A
Imposed load categony = [ ]
aceording to EN 1937-1-1: H ) : ]
— e
S E [ g -
now Load Wi x [ 1 Wiy
B T [ o |- [ s
No. LC Description | Sk [kN] — la—
1 E Bl
| £ ST
L -
kg > o
- —al_
¥
Wind Load
B [ ¢ | b ]

Na. LC Description | Wi [kN] |wik,x kN/m] [wiy [<MN/m]
0.000 1.500 0.000 |: | Service Class Show Generated Loads.
b . 1esp.
| PRt Define Addiional Loads..

o] (o] (o]

Figure 12.4: Window 1.2 Loads

= how Gererated Loads. We use the button [Show Generated Loads] to open the graphical display of the load cases.

Tesp. =
Diefine Additional Loads. . S

Load Case Self-weight
LC No: L&l alel i | X Shart description: @ [7] Consider with
No. |Sholagem| factar +
Description: = -
Load Tppe:  LC21 Imposed Load Short-tem
(@) Pemmanen LC# | & Sniow Shoit-term
= . LCE1 | wi “wfind Shorttem / Instantaneous Comment
ariable
Accidental a0
Seismic s
Load Load Case LC1
B | c [ b [ E [ F | & | H [ 1 ] J
Load Load Parameters Distance Across Tot
Direction | Load Reference P [kN] pz Alm] B in% Length Comment
ZL Whole Column 45.000 3.200 0 a

45000
¥

2 ¥

-

Figure 12.5: Dialog box Load Cases

We clear the check box used to consider the Self-weight for LC1 automatically.
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Load cases LC21 Imposed Load and LC41 Snow are generated automatically (see Figure 12.5).
However, they do not contain any loads because neither imposed nor snow loads were de-
fined in window 1.2.

By means of the add-on module [RF-COMBI] it is possible to exclude these load cases from the
generation of combinations.

RF-COMBI - [02.clm.rh2] =5

File Settings Help

RF-COMBI

[CA] - Ultimate Limit State Desig = | 1.2 Load Cases in Actions

Input Data
i+ General Data

é--Acllnn Categaries 1
i Action Categories 2

Actions

Action description:

Impozed Loads

Note:

The button ‘Create New Action’
can be used to define
actions!, which are
independent of each other.

Using the tables below, load
cases can then be allocated to

Action comment:
each actian,

In Table 1.3, the actions are
then allocated to the

e

Existing Load Cases Load Cases in Action AC2

- No Load Case Description Altemative LDC
LC21 | Imposed Load Shorttem
[ Calculation ] [Eoelhcwemts..l [ Check I

Figure 12.6: RF-COMBI window 1.2 Load Cases in Actions

@ We select the two actions AC2 and AC3 in the window section Actions and delete them by
using the button shown on the left.

Then, in the list above the module navigator, we set the generation case CA2 - Serviceability
Limit State Design and repeat the delete procedure.

We click the [OK] button to transfer the modifications to RX-TIMBER Column.
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12.2.4 Control Parameters

We perform the Ultimate limit state and the Serviceability limit state design.

sl RX-TIMBER - Column - 2.01.0086 - [02.clm.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 1.3 Control Parameters
Design of Special Settings for Timber
[7] Static equilibrium [EQL)
Ulimate: limit state [STR)
Serviceability limit state
[ Fire protection
& R 30
RED
R 90
R| 455
Design Settings
To Display
Support forces
Deformations Calculation Parameters
rE Mumber of member - Result diagrams: 1045
T divigions for
o o] (Lipon.] (_recon

Figure 12.7: Window 1.3 Control Parameters

The [Nat. Annex] button shown on the left provides access to significant design parameters

such as partial safety and modification factors as well as limit values for deformations (see Fig-
ure 6.3, page 56).

We don't need to modify the default settings of the dialog box National Annex Settings for our
example.
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. o
12.3.1 Result Combinations
After the [Calculation] the program shows the following designs for the generated result com-
binations.
§L RX-TIMBER - Column - 2.01.0086 - [02.clm.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 =
File Settings
Ir:nput [iata 2.1 Result Combinations
- System c D E | F |
i Loads Design Factor Max
- Control Parameters RC RC Description Situation LOC k mod Design
Ltz
! [ RCT UB Pemanent 0.600 0.85
Design - Al RC2 |g+wl UB Shorttem / Instartaneous 1.000 1.20
Design by Location »
i~ Suppart Forces Serviceability Limit State Design
i Deformations RC3 |g sC Pemanert
RC4 [g+wl 5C Shortterm / Instantaneous 0.88
RC5 |g s5Q Pemanent
120 ®
Calculation [Nat. Annes... ] [ Feport... ] [ RF-COMBI

Figure 12.8: Window 2.1 Result Combinations

The window shows the design ratios for each result combination. The results are listed in two
blocks sorted by the ultimate and the serviceability limit state design.

We use the buttons shown on the left to check the [Load of Load Cases] and the internal forces

in the form of [Result Diagrams].
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12.3.2 Designs

Window 2.2 Design - Al lists the governing designs of the column.

Dlubal

§'=' RX-TIMBER - Column - 2.01.0086 - [02.clm.rh2] - DIN EN 1995-1-1/MA:2010-12/A1:2012-02

File Settings Help

B

Input D ata 2.2 Design - All
.. System | (ol [ D
i Loads
- Control Parameters Ratio
Results 018
i Resul Combinations 018
ign - Al 070 |2
- Design by Location 085 =
i Support Forces 1.20 >
- Deformations 088 =
(L 1.20 =1

Design acc. to Formula

102) Cross-section resistance - Compression along the grain ace.to 6.1.4

113) Crogs-gection resistance - Shear due to shear force under bending ace. to £.1.7(1)
173) Cross-section resistance - Bending and compression acc. to 6.2.3

303) Stability - Axial compression acc. to 6.3.2 - buckling about both axes

333) Stability - Bending and compression acc.to 6.3.2

411) Serviceability - Design Situation Characteristic acc. to 7.2 - Cantilever, z-direction

Material Data
Cross-Section Data
Design Intemal Forces

lntermedlate resufts - 0000 m - RCZg+wl

i Design Ratio

Shear Force Vg 7.200 kN

Cross-Section Diameter d 21.00 em

Crack Influence Factor ker 0.500 617(2)

Effective Arsa Asf 173.18 em2

Shear Stress d 0.055 | kN/em?

Shear Strength Fuk 0.400 | kN/em?2 [8] Tab 1

Partial Factor T™ 1.300 Tab.2.3

Modfication Factar kmed 1.000 Tab. 31

Shear Strength Fvd 0.208 | kN/cm? Eq. (2.14)

Diesign Ratio il D.18 %1 |Eg. (6.13)
Calculation Nat. &nnex. l [ Repoit. ] [ RF-COMBI l

Circle 21

21.00

[em]

Figure 12.9: Window 2.2 Design - All

Shear stress
factor.
\" 7.2kN
1g=133.—9 =133 —“—
A-ke 346.4 cm?-0.5

Shear strength

¢ _Kmodfri _ 1.0-4N/mm?

v Ym 13
Design ratio

Ta 055 _4qg<1

f,q 3.08

=3.08N/mm?

Loading due to shear force according to 6.1.7

The maximum shear loading of 7.2 kN is available at the column base in RC2.

To explain the calculation of RX-TIMBER, we check some of the designs by hand calculations.

The effective cross-section area of the cross-section is reduced by 50 % by a shear correction

=0.055kN/cm? = 0.55N/mm?
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Compression load according to 6.3.2 (stability)

Again, the maximum loading is available in the support area, but this time it is due to the
modification factors in RC1 with the LDC 'permanent’.

Compressive stress
N .75kN
Geoq _Ng _ 6075kN. ~=0.175KN/cm”
” A 3464 cm
Compressive strength
0.6-2.1kN/cm?
oy = DO 2TKNIEM ) 060 kN cm?
~ 1.3
Design ratio
Ocod __ 01D _gg6 1

kefooq 021-0.969

Bending and compression according to 6.3.2
Again, the governing design criterion is available in the support area for RC2.
Compressive stress

N 60.75 kN
Gcod :—":—2:0.18kN/cm2
" A 3464 cm

Compressive strength

1.0-2.1kN/cm?

f.oq= =1.62kN/cm?

Governing radius of gyration

Slenderness

A=l A Z1219
|

N

Relative slenderness ratio

f
relc = & ok 2.07
7\ Egos

k-factor

k=0.5-[1+B¢ (ke ¢ —0.3)+ 22rel,c] = 2.81

Buckling coefficient
1

C =
k + '\’ k2 —7\2rel,c

Lateral buckling factor k., according to 6.1.6: 1.0

k =0.21

Design according to equation (6.23)

Sco0d Smy.d +k Omzd _ 0.18 1.27 0

= +0./7-
kefood Kmfnya " fmza 021162 1.0-1.85 16.62

=1.22>1
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12.3.3 Serviceability

is performed according to EN 1995-1-1, clause 7.2.

Dlubal

The serviceability limit state design required to prevent damages to non-structural components

gl RX-TIMBER - Column - 2.01.0086 - [02.clm.rh2] - DIN EN 1985-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
2.2 Design - All
L System B | (o [D | E
o Loads Location
i Control Parameters RC Ratio Design acc. to Formula
H_ESU"S RC4 0.88 =1 | 411) Serviceability - Design Situation Characteristic acc. to 7.2 - Cartilever, z-direction
Result Combinations
All
++ Design by Location
i+ Support Forces
“-- Deformations
Man 088 =1 @ h e B
Fntermediate results - 3200 m - RCd: g+ wl | Circle 21
Material Data
Cross-Section Data
:&) Deformations
Direction x Wx 0.4 mm =
Direction y Wy 0.0 | mm s - ‘Y
Direction z Wz 187 mm
= Design Ratio
Deformation at Cartilever Winst,z 187 | mm
Reference Length | 3200 m i
Limit Value Criterion /... 150.00 e
Limit Value of Deformation W inst,lim 21.3 \mm =
Design Ratio ul 0.88 %1 |Tab. 72 [em]
=
Caleulation [Nat. Anne.. ] [ Repatt... ] [ RF-COREBI

Figure 12.10: Window 2.2 Design - All (filter for serviceability limit state)

governing.

Serviceability limit state design

4
w-h I
<

WQingt =——— <
ANt gLEl, 150

4 -1
1532 ~1O :1.87cm<2.13cm=E
8-11000-9546.56 1078

WQ,inst =

Design ratio

WQ,inst _ 1.87 cm
2.13cm

=0.88<1

Winst,grenz

The result matches the designs of RX-TIMBER.

12.3.4 Other Results Windows

ones described in the examples presented in chapter 10 and 11.

Due to the bracket's small allowable deformation of /150, the characteristic design situation is

The remaining results windows as well as the printout report documentation are similar to the
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13. Frame

This example presents the ultimate limit state design according to EN 1995-1-1 by describing a
symmetrical frame. The column is inward-inclined, the frame joint is designed as finger-jointed
connection with intermediate piece.

The model data is stored in the model 01.frm of the project Examples RX-TIMBER. We find it
among the example files of the program Frame.

13.1  System and Loads

16.00

8.00 8.00

Figure 13.1: System and loads

Model

Cross-section width: b=30cm

Cross-section depth in footing: ha=35cm

Cross-section depth at vertex: hi=30cm

Cross-section depth at frame joint: hi=70cm

Length of inserted wedge: l.w =40 cm

Loading

Action 1: self-weight/roof finishes g=4.32kN/m LDC = permanent
Action 2: snow SZ 1,200 m LDC = short-term
Action 3: wind Wz 1, TCll LDC = short-term

The different snow and wind load cases are created automatically by the load generators
integrated in the program.

The load cases for the ultimate limit state design are combined according to EN 1990 and
EN 1995.
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13.2  Input of Model Data
13.2.1 General Data

2 |o%y Start the program by double-clicking the desktop icon Dlubal RX-TIMBER 2.xx (see chapter 3.2,
& page 12), and then select Frame in the Project Manager.
Dlubal
RX-TIMBER - -
2.01 32-bit mo RX-TIMBER - Frame - 2.01.0086 - [01.frm.rh2] - DIN EN 1995-1-1/NA:2010-12/41:2012-02 &J
File Settings Help
Input Data 1.1 Frame Type and Material
B Frame Type and M aterial

Geometry Waterial According to Standard / National Annex

- Loas G Timber L3275 -] mewimsiaz0en - =on v (B

i Control Parameters

Frame Type Diescrigtion
@) Column inside sloping

Column outside sloping

@ Symmetrical

RX-TIMBER

Asymmetrical
Halt-frame
Frame Joint Type |'iI E
@) Finger joint o
| With intermediate piece ;
User-defined frame joint
Direction of Lamellas
Parallel to inner edge Timber Frame
@ Parallel to outer edge
Comment
;
p I
@ IE@ | Calculation | ‘ Details.. | |Nat. Anmex..| | Repott. .. | | RF-COMBI Cancel
Figure 13.2: Window 1.1 Frame Type and Material
_1.5 The material can be selected in the list or the extensive library. In addition, the [Library] offers

us the possibility to specify a user-defined timber grade with specific strength properties.
We select Gluelam Timber with the strength grade GL32c as Material.

We design the frame According to Standard EN 1995-1-1:2004-11 and the National Annex for
Germany according to DIN.

We select a Frame Type with Column inside sloping (thus the outside is in vertical position)
and Symmetrical arrangement.

The Frame Joint Type is a Finger joint defined With intermediate piece.

In the window section Direction of Lamellas, we specify the lamellas to run Parallel to outer
edge.
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13.2.2 Geometry

In the second window, we enter the number of spans, the span lengths as well as the support
and release conditions of the beam. Optionally, we could define cantilevers or assign user-
defined spring constants to the supports and releases.

We enter Building Dimensions and Cross-Section in our example as shown in the figure below.

mo RX-TIMBER - Frame - 2.01.0086 - [01.frm.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 1.2 Geometry
i Frame Type and M aterial
netry Parameter Building Dimensions
- Loads Deescription Walue Unit | =
i... Control P h i Building Dimensions H
Building Height H 5.00 (m =
Building Depth 8 4000 | m
Truss Spacing a 500 m
Distance to Roof Edge u 000 |m =
Load coeff. for continuity k 1.000 | -
Edge Trusses O
Frame Geometry -
B Releases =
Release Spring, Center Cy,f 0.000 | kNm/
B Cross-Section
Cross-Section Width b 30.00 | cm
Lamella Thickness t 4.00 | cm -
(@]
(o]
w —
T
T g @ l Caleulation ] { Details.. I INat. Annes... I l Repatt... ] l RF-COREBI Cancel

Figure 13.3: Window 1.2 Geometry

The Frame Geometry is defined by the following parameters:

Parameter Frame Geometry
Description Value Unit | »
:E] Frame Geometry H
Frame Width La 8.00|m
Height on Edge Hs 400 m
Height in the Middle H¢ 500 | m E
Cross-Section Height in Footing ha 35.00 | cm
Cross-Section Height at Ridge hf 30.00 | cm .
Cross-Section Height at Frame Joir | h 1 70.00 | cm T .
Length of Inserted Wedge Izw 40.00 [em B
Releases
Cross-Section
B Data for Buckling
Userdefined a
B Left Column -

Figure 13.4: Parameters of Frame Geometry
Under the Data for Buckling, we specify that the Left Column as well as the Left Beam are
Endangered by Lateral Buckling (see Figure 13.5).

If lateral supports are available, we can determine the spacing c for these intermediate sup-
ports. However, we don't do it in our example.

I Program RX-TIMBER © 2013 Dlubal Software GmbH 135




'1 3 Frame _I_/ AN

Dlubal

Parameter Data for Buckling - Left Column
Description Value Unit | «| | Spacing of Lateral Supports
B Data for Buckling
Userdefined a
B Left Column
Beam Endangered by Lateral Buckling
Lateral Support Available a
Spacing of Lateral Supports ic 200|m - +
Bracing Spacing = 0.60 [m 7 C
Coefficient for effective length Bs o i
B Left Beam
Beam Endangered by Lateral Buckling
Lateral Support Available a
Spacing of Lateral Supports = 200|m
Bracing Spacing = 0.60 [m 7

Figure 13.5: Parameters for Buckling

By ticking the User-defined option we activate two fields for entering the Coefficient for effective
length directly. However, we do without this option and keep the presettings of the program.

The parameter list continues with specifications for an Attic, if applicable. We don't enter data.

Finally, we can check significant Information Parameters of the frame geometry.

Parameter Information Parameters
Description Value Unit | »
Data for Buckling
Left Attic
Right Attic
i1 Information P
Inclination of Top Edge of Beam | & 713"
Angle at Frame Joint &0 4856 |°
Connection Angle in Frame Joint | = 69.28 | °
Slope Angle in Frame Joint o 2072 ("
Slope Angle of Column oz 6417
Slope Angle of Beam or 3z22|° E
Coat Surface of Frame Az 380365.13 | cm?
Frame Volume Vi 363 |m?
Frame Weight G 1451 |t -

Figure 13.6: Information Parameters
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13.2.3 Loading

The first action that we enter in window 1.3 Loads is the Permanent Action for the load "self-
weight and roof structure". The following values are selected for the Roof Layer.

e Trapezoidal sheet metal with 0.15 kN/m?
e Purlins with 0.15 kN/m?
e Vapour barrier with 0.02 kN/m?
e Rock wool (d=20cm) with 0.20 kN/m?

e Oriented strand boards (OSB) (d = 25 mm) with 0.15 KN/m?

mL RX-TIMBER - Frame - 2.01.0086 - [01.frm.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 e

File Settings Help

Input Data 1.3 Loads
i Frame Tppe and Material

Permanent Action Snow Load
B [ C | D |- . :
No Roof Layer Thickness| Load gx Altiude A 20055 [m]

Material dem] | kMN/m2] Comment | _ @ Detemi tomaical
EI TmPEZUldal Shee-‘r\,j 015 = Etermine automahcally -
Purlins 015 Snow load zone Sz 1 - o
Vapour Barmer 0.02 Topography tpe TT:  MNomal -
Rock Wool 20.00 0.20
[ 5 |ose 250 0.15 - Morth German Plain -
Snow load d
Roof stucure okri  DETH] [NAm?]  RA oty oAt an snaw auar )
ok.2 3355 [kN/m]  RA Define snow load sk 0655 [kM/m?] B&
manually
Beam self-weight Gt 0715 [kN/m]  RA Sk 3255 [kN/m]  BA
[average]
gl 4065 [kN/m]  RA | Wind Load
I i Lo @ Determine automatically
IMPoSe oa ]
Wind zone Wz (1 - o
Imposed load [\ 0002 [kM/m?]  Ba —
Terrain categary TC: | Categom Il - e
Pkt 0005 [kN/m]  BA
Fundamental basic —
Imposed load categony N wind velocity vbO 228k [mfg] =y
according to EM 1997-1-1: H a

Body shells with permeable wallz..

SeiceiClass [ Shom Generated Loads.. | (0B Defing pesk. velﬁcwty Az 086 [kM/mE]
. - [35] resp. — pressure manually :
SECL \2—| I@I Define Additional Loads... 1] o(z) 28105 [kN/m]

@ @@ | Calculation | ‘ Details | |Nat Anhex. | | Repoit. | | RF-COMBI Cancel

Figure 13.7: Window 1.3 Loads

We use the [...] button occurring in the Roof Layer column to select materials in a library.

The roof structure results in the permanent action g« of 4.06 kN/m. This load includes the self-
weight of the beam. As the beam has a linearly variable height, the self-weight of the beam is
automatically applied as trapezoidal load.

It would be possible to define an additional Imposed load by using the button shown on the
left, selecting a load from the table and assigning the corresponding Imposed load category
from the list for EN 1991-1-1. However, in our example we only define the Service Class 2 for the
beam.

To determine the Snow Load, we enter 200 m for the Altitude above sea level. The Snow load
zone SZ 1 can be defined by a double-click in the snow load map.

For our example we Determine automatically the Wind Load. We only specify the Wind zone
WZ 1 and the Terrain category TC Il. Informative dialog boxes facilitate the assignment.
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Show Generated Loads.

resp.
Define Additional Loads...

Dlubal

We use the button [Show Generated Loads] shown on the left to open the dialog box Load
Cases where we can check the generated loads.

-

[SE)

wigAB)

Wwind Tranzverzely to Ridge [left)[AB]

Short-term / Instantaneous

Load Cases
Load Case Self-weight
LC Mo LCES s [E] . Short description: — w(.LAA) Consider with
Becaif | No. |Sh errn| Description LDC |Comn"|eni.r': s
escrption; - —
LC1 | g Selfweight + Roof Finishes Permanent
Load Type:  LC2T| p Impoged Load Short-term
Permanen LC22| p Impoged Load Short-term
® Yarisble z Snow [Both Sides Full] Short-term it
- ) 21 =) Snow [Left Side Full] Short-term L
Accidenta | raz) o) Snaow [Right Side Full Shart-term
Seismic | LCHT | wiglad)| Wind Transversely to Ridge [left)[8) | Short-term / Instantaneous i
LCEZ | wiglBB]| “Wind Transversely to Ridge (left)[BE] | Short-term / Instantaneous

Load Case LC5S5

wigLBA]| Wind Transversely to Ridge [left)[BA] | Short-term / Instantaneous H | ! [ J | -
7 nd : Rid 5 ; : Lazc:e Across Tot
w(q.LBE]| “Wind Transversely to Ridge [right)BB]| Shart-term / Instantaneous = g CrmE
wiq.rAB] Wind Transversely to Ridge [right)[4B] Shart-term / Instantaneous L O Zone Giepe=-1.11
wigLBA]| Wind Transversely to Ridge [right)[B&) Short-term / Instantaneous L O Zone Giepe=-1.11
wipA] | Wind Parallel to Ridge [4)] Shart-term / Instantaneous L] O Zone Gicpe =-1.11
wlp.B] | Wind Parallel to Ridge [B] Shart-term / Instantaneous L] O Zone Hicpe =-0.54
D Toan z e Hean Sy 3 Sy 3 o T M| [} Zone J; cpe = -0.69
Trapezoidal Load z Left Beam -157 -157 0.52 668 O [} Zone |; cpe = -0.56
Trapezoidal Load z Left Beam -157 -157 0.00 052 O [} Zone |; cpe = -0.56
Concentrated Load z Left Beam .66 0.00 O [} Zone |, cpe =056 |~

A"
1694 D22

1.654

L5

Figure 13.8: Dialog box Load Cases with list of generated snow and wind loads

The dimensions of the building are decisive for the wind load generation. Based on the dimen-
sions specified in window 1.2 Geometry, the program determines the values in column F, G, H
and | according to [4] or [11] and generates the wind loads accordingly.

For the zones where compressive as well as suction forces are applied, the program creates
several load cases for each wind action with the corresponding suction or compressive forces.
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In window 1.4 Control Parameters, we set only the design of the Ultimate limit state. We clear
the check boxes for Static equilibrium, Serviceability limit state and Fire protection.

mt RX-TIMBER - Frame - 2.01.0086 - [01.frm.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02

i

File Settings Help

Input Data
. Frame Type and M aterial
- Geomety

Loads

CAEEY

1.4 Control Parameters

Design of
[T Static equilibrium [EQU)
Ulimate imit state [STR)

[ Serviceability limit state

[T Fire protection

Special Settings for Glulam
Effect of Cross-Section Dimengions on Material Properties
Increase fmband fi0k

According ta 3.3(3] for glulam
with b= B0 mm [bending] or b < 600 mm [tension)

Support Modeling

F 308 Left suppart: @ Horizontal fixed ) Column.. &
F E0-B " Horizontal free
F 90-8
- o Right suppart: @) Horizontal fixed O Column... |
i ) Horizontal free
Calculation Parameters
[ Generate supplementary combinations
To Display from Favorable permanent actions
Suppart forces Diztibute permanent load span-by-span
D eformation: I
Support compression @] N_u!'n_bar of member - Result diagrams: 10
Tu diiozol - Tapered membere: 104
l Caleulation ] { Details.. I INat. Anmex..l l Repatt... ] l RF-COREBI Cancel

lation Parameters.

Figure 13.9: Window 1.4 Control Parameters

In the window section To Display, we tick the option Support forces.
We want the Support Modelling to be defined with Horizontal fixed supports on both sides.

We don't modify the presettings in the window sections Special Settings for Glulam and Calcu-
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13.2.5 RF-COMBI

The add-on module RF-COMBI integrated in RX-TIMBER combines the load cases automatical-
ly. We don't need to open RF-COMBI. However, we want to check the combinations that are
generated in the background. We access the add-on module by using the [RF-COMBI] button.

RF-COMBI - [OLfrm.rh2] [

File Settings Help

CA1 - Ultimate Limit State Desig | 1.1 General Data

Input Data Supplementary Examination

Reduce possible result combinations b
examining RFEM results...

@ From automatically defined -
combinations m

- Actions
Action Categories 1
- Aaction Categoriss 2

Combination Rules Acc. o Standard / Annex Fram result combinations:
EEIEN 1390 + EM 1395 == DM
Generating for Design Situations Settings for Combinations Acc. to EN 1580
Static equilibrium Basic combination Ultimate: it state: basic: combination
Accidental

Apply combination rule: @) Equation 6.10

Aceidental - Snow Equations £.10a

Seismic " andB.10b
Ultimnate limit state; Batic combination LB
7] Accidental U4
[7] Accidental - Snow UM
7] Seigmic us
Serviceability limit Characteristic
shate:
Rzt Setting for Timber Structures
Cussi-permanent
Generate supplementany combinations W
from favarable permanent actions
[ Do nat treat together snow and wind Humbering

as callateral actions Starting number for generated

|| For wind as governing action abandon snow P ol lES

- [ Calculation ] [Coelf\cwemts..] [ Check

Figure 13.10: Add-on module RF-COMBI

We create combinations by clicking the [Calculation] button.

RF-COMEBI - [OLfrm.rh2] [

File Settings Help

CA1 - Ultimate Limit State Desig » | 2.2 Result Combinations

Input Data B[ C [DTETFITGe T HT 1T T vl KTLIWM]INT «
.. General Data Design =
- Actions AC  Apply  Stuation LDC LC1 | LC21 | LC22 | LCAT | LC42 | LCA3 | LC5T | LC2 | LC53 | LCS4 | LS5 | U|=
- Action Categories 1 UB Pemanent 135 - - - - - - - - - -
- Betion Categories 2 LE Shortterm 1.35 - - 150 | - - - - - - -
Fesults UB Shorttem 135 = = = 150 - = = = = =
i Result Combinations by Actions uB Short-tem 135 | - - - - | 150 - - - - -
] UB | Shorttem/Instantaneous | 1.35 = = 150 | - = 0580 | - = = =
i.. Result Combinations - Feduced UB | Shorttem/Instantaneous | 1.35 = = 150 | - = = 0ao | - = =
UB | Short4em./Instantanecus | 1.35 = = 150 | - = = - | 050 = =
UB | Short4em./Instantanecus | 1.35 = = 150 | - = = = = 050 | -
LE Shortterm/Instantanecus | 1.35 - - 150 - - - - - - 0.50
LE Shortterm/Instantanecus | 1.35 - - 150 - - - - - - - o
] UB | Shot4em/Instantaneous | 135 - - 150 | - - - - - - - -
4 [T +
Load Cases in Generated Result Combination RCS Uttimate Limit State - Basic Combination
LC Load Case Description Action | Category | Leading | Kri T W Cesl KFl.7.w.Cesl
LC1 | Seff-Weight + Roof Finishes AC1 1A O 1.00 | 135 = = 135
LC41 | Snow (Both Sides Full) AC3 4B =) 1.00 | 150 | - = 150
LC51 | Wind Transversely to Ridge (eft){AA) AC4 5, O 1.00 [ 150 | D60 | - 0.90

“ 1 »

- Leading...

Figure 13.11: RF-COMBI window 2.2 Result Combinations

We click [OK] to return to RX-TIMBER Frame.
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13.3 Results

13.3.1 Result Combinations
We start the calculation in RX-TIMBER by clicking the [Calculation] button shown on the left.

The designs of the combinations are shown with the respective design ratios in module win-
dow 2.1.

mk RX-TIMBER - Frame - 2.01.0086 - [01.frm.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 @
File Settings Help
Input Data 2.1 Result Combinations
i Frame Type and Material B [ T [ D [ E 1 E [ «
i Geametry Design Factor Max.
Loads RC RC Description Load Cases Situation LDC kmod Design
- Cantrol Parameters Uttimate Limit State Design
Results P B — 600 3
_nmhin RC2 |g+s 1.35°LC1 + 1.50°LC41 us Short4er 0.500 065|E
“Design - &l RC3 g +sl) 1.35°C7 + 1.50°LC42 us Shartter 0.900 058
Design by Member RCA |g+si) 13571 + 1.50°LC43 us Shartter 0.900 058
- Design by Location « RCS | g+s+wigl.A% 1.35°.C1 + 1.50°L.C41 + 0.90°LC51 UB Shart-ter 1.000 052
- Support Forces RC6 | g+s+wiglBB) 1.35°LC1 + 1.50°LC41 + 0.50°LC52 us Short4er 1.000 061
RC7 | g+s+wigl.AB) 1.35°.C1 + 1.50°LC41 + 0.907LC53 uB Short-ter 1.000 056
RC8 | g+s+wigl.BA) 1.35°LC1 + 1.50°LC41 + 0.90°LC54 us Shortter 1.000 0.57
RCS | g+s+wigr.Ad) 1.35°LC1 + 1.50°LC41 + 0.90°LC55 us Short4er 1.000 0.52
RC10 | g +s +wigl.BB) 1.35°LC1 + 1.50°LC41 + 0.50°LC56 us Short4er 1.000 0.61
RC11 | g +5s+wigr.AB) 1.35°LC1 + 1.50°LC41 + D.90°LCS7 us Short4er 1.000 056
RC12 | g+s+wigl.BA) 1.357LCT + 1.50°LC41 + 0.50°LCH8 us Short-ter 1.000 0.57
RC13 |g+s+wipA) 1.35°LC1 + 1.50°LC41 + 0.90°LC59 us Short4er 1.000 0.50
RC14 |g+s+wip B) 1.35°LC1 + 1.50°LC41 + 0.50°LC6D us Short4er 1.000 0.50
RC15 | g +sf)+wigl A% 1.35°LC1 + 1.50°LC42 + D.50°LC51 us Short4er 1.000 045
RC16 | g +s()+wig) BB) 1.35°LC1 + 1.50°LC42 + 0.907LC52 uB Short-ter 1.000 055
RC17 | g +s() +wig).AB) 1.35°LC1 + 1.50°LC42 + 0.90°LC5H3 us Short-ter 1.000 0.49
RCIE | g+s{)+wig) BA) 1.35°LC1 + 1.50°LC42 + 0.90°LC54 us Short4er 1.000 0.51
RC19 | g +s) +wigr.A%) 1.35°LC1 + 1.50°LC42 + 0.50°LC55 us Short4er 1.000 0.45
RC20 | g +s() +wig).BB) 1.35°LC1 + 1.50°LC42 + 0.50°LC56 us Short4er 1.000 055
RC21 | g +s() +wigr.AB} 1.35°LCT + 1.50°LC42 + 0.90°LCH7 us Short-ter 1.000 0.49
RC22 | g +s{)+wig) BA) 1.35°LC1 + 1.50°LC42 + 0.90°LC58 us Short4er 1.000 0.51
RC23 | g +s) +wip.A) 1.35°LC1 + 1.50°LC42 + 0.50°LC59 us Short4er 1.000 0.44
RC24 | g +s{)+wip.B) 1.35°LC1 + 1.50°LC42 + 0.50°LCED us Short4er 1.000 044 ~
Ma: 065 [ <1 ] & |[B B
Caleulation [ Details l I MNat. Annex l [ Repait ] [ RF-COMBI l

Figure 13.12: Window 2.1 Result Combinations

The factor kmos Used to consider the time-dependent settlement behavior due to load duration
and specific climatic characteristics of timber is applied automatically to the required value ac-

cording to the LDC and the SECL.

We use the button [Load of Load Cases] to check the loads and the classes of the load actions

that refer to the current result combination (that is the RC table row where the cursor is placed).
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The window lists all designs that are governing for the entire frame.

=L RX-TIMBER - Frame - 2.01.0086 - [01.frm.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.2 Design - All
i Frame Tppe and Material E_ | C D] E
- Geomety Member | Location
: Loads No. X [m] RC Ratio Design acc. to Formula
*-- Cantrol Parameters 1 RC2 0.04 =1 | 102) Cross-section resistance - Compression along the grain acc. to 6.1.4
Resuits e RC2 0.44 | =1 | 117) Cross-section resistance - Shear due to shear force Vz acc. 10 6.1.7
- Pesult Combinations 1 RC2 0311 | 183) Cross-section resistance - Uniaxial bending about y-axis and compression on edge parall
Al 4 9.8 | RCh8 0.10 =1 | 193) Cross-section resistance - Uniaxial bending sbout y-axis fension edge) and compression
Design by Member 1 3.12| RC2 0.38 =1 | 203) Cross-section resistance - Uniaxial bending about y-axis (compression edge) and compr
i+ Design by Lacation X 1 0.00| RC2 0.08 =1 | 303) Stability - Axial compression acc. to §.3.2 - buckling about both axes
- Support Forces 1 250] RC2 0.35] %1 | 323) Stability - Unizdal bending and compression acc. to £.3.2
4 416, RC2 013 =1 |347) Stability — Uniasial bending and compression acc. to §3.3
1 312 RCZ D65 =1 |361) Stability - Design at finger frame joint ace. to DIN EN 1995-1-1/NA:2010-12, NA11.3
(L

0Es (=1 @ 2|9 B

Cross-Section Data
Design Intemal Forces
= Design Ratio
Shear Force
Cross-Section Width
Cross-Section Height
Crack Influence Factor
Effective Area
Shear Stress
Shear Strength
Partial Factor
Modfication Factor
Shear Strength
Deesign Ratio

lntermedlate resufts - ¥:000m - RC&Lg+s

|| Rectangle 3035

- 30,00
Ved 53.83 (kN
b 30.00 | cm a
h 35.00 om 2 R
kor 0.714 51702 !
Aef 750,00 | em2 £ 3
d 1.08 [ N/mm2 :
Fuk 3.50 | Nfmm2 [7. Tab 2 4
™ 1.300 Tab. 2.3 =
K mod 0.900 Tab. 3.1 fem]

Fud 42| Nfmm? Eq. (2.14) :
n\ E.ﬁ - =1 Eq.:js.ws) -8

Calculation [ Details l INat Anhex. l [ Repoit. ] [ RF-COMBI l

Figure 13.13: Window 2.2 Design - All

The factors and design internal forces

can be checked interactively: We click a design in the ta-

ble above to display all Intermediate results of the design in the window section below.

The results calculated by the program are checked by manual calculations.

Shear due to shear force V; according to 6.1.7

The maximum shear force of 53.88 kN occurs at the left column base in RC2.

Shear stress

2 53.88 kN

14 =15 =15

beh  214cm-35cm

=0.108 kN/cm? =1.08 N/mm?

where by =k -b=0.714-30cm=214cm

ke =22=22_0714
f,e 35
Shear strength
Kmod - f 9-3. 2
£, =smodtvic _ 09-3SN/mMM™ _, 4\ /2
' Ym 13

Design ratio

Ta 108 _ G444

fq 242
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set in the list above.

Uniaxial bending and compression on edge parallel to grain
The cross-section resistance is analyzed according to clause 6.4.2 and 6.2.4.

bal

The maximum loading due to bending and compression occurs in the left frame joint in RC2.
The [Result Diagrams] represent the internal forces on the members stringed together if RC2 is

- M
<9 Result Diagram on Member EIE‘Q
Pmemperno: 15 <> hi[ |BBIRRBLE <> oew | A
Tﬁ_; RC2: 1354101 + L50LCH ~ & >

. 0.00 5.00 10.00 15.00 20.00 2285
Havigator n X. L e L 1 1 1 1 L 1 Iy " x 3.125 m] Fixed
= E‘G\oba\ Deformations: aMis  spahtds M T M5s i, e
E ux Internal Forees - N [kN] Internal Forces N |
-l uz X N
Oer b Im] ‘ ]
7
= [H] Local Deformations L - 3121 -7797 ~
e
~Cux L7707 h | P BLE1 kN =| 312 T g
=] . . : HIH
uz . - 312r -8161
~Oey W o312 -8161
=1 (5] Intemal Forces 312 8161
el N ™32 -8161
-Ovz 338 8132
~Mmy 338 8132
= [B] Result Combinations 2611 nna T
&) Original [ Max/Min Orly ] Edges Only
) Modified
() Both N 3
L Internal Forces M-y
x My
Im] [icNm]
312 -16834 »
168,33 kHim BT 15834
312 -168.34 B
338 -180.95
3.38 -180.95
PL 12} -193.58
P71 -193.58
MM 364 193.58
HH 264 10259 7
[T Mao</Min Only ] Edges Only | | |
Results 4 b -
I 1 I I
| | | oo

&

Figure 13.14: Distribution of internal forces N and My in RC2

RX-TIMBER designs the cross-section resistance on the location X = 3.12 as follows:

2.2 Design - All
B c_[D E
Member | Location
No. X [m] RC Ratio Design acc. to Formula

1 0.00| RC2 0.04 102) Cross-section resistance - Compression along the grain acc.to 6.1.4
1 0.00| RC2 D44 |= 111) Cross-section resistance - Shear due to shear force Wz acc. to 6.1.7

ﬁ 312: RC2 0.31|= 183) Cross-section resistance - Uniaxial bending about y-axis and pression on edge parall
4 589 RChHE 0.10 153) Cross-section resistance - Uniaxial bending about y-axis tension edge) and pression
1 312| RC2 038 = 203) Cross-section resistance - Uniaxal bending about y-ais pression edge) and compr
1 0.00| RC2 008 = 303) Stability - Adal ion acc. to 6.3.2 - buckling about both axes
1 250 RC2 0.35|=1 | 323) Stability - Unizxdal bending and pression acc. to 6.3.2
4 416| RC2 013 |=1 | 341) Stability - Unizxial bending and pression acc. to £.3.3
1 312| RC2 0.65 361) Stability - Design at finger frame joint acc. to DIN EN 1595-1-1/NA:2010-12, NA11.3

[LEVS 065 £1

°® Bh=) %) B (%)
Fntelmediate results - X:312m - RCZig+s | Rectangle 3070
Normal Force {Compression) N4 7797 | kN - 30.00
Cross-Sectional Area A 2100.00 |em2
Compressive Stress Gc,0.d 0.37 | N/mm2 Eq. (6.36) T
Compressive Strength feok 26.50 | N/mm2 [7. Tab2 |—
Partial Factor ™ 1.300 Tab. 2.3 =
Modification Factor K mod 0.300 Tab. 3.1 = - —""Y
Compressive Strength feod 18.35 | N/mm2 Eq. (2.14)
Deesign - N+atio (Compression) 0.00 <1 [Eq.(6.19) |[F
Cut4o-Grain Angle o 640|°
Momert My, 168.34 | kNm
Beam Width b 0.30|m
Beam Depth h 070 |m I | [cm]
Bending Stress Om,0.d £.87 | N/mm2 Eq. (6.37)
Bending Strength oy .k 32,00 | N/mm2 [7.Tab2 | = @ @

Figure 13.15: Design of cross-section resistance for bending and compression on edge parallel to grain
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. Ny 77.97kN-10°
Compresswe stress Gc,O,d =—"=

_ 2
A = =0.37N/mm
2100 cm” -10

Geod | (039 Y
Design, axial force component —a0d | [—j ~0.00
fe o0, 18.35

Myq 16834 kNm-10°

Bending stress G = = =6.87N/mm?
™9TW, 24500 cm?-10°
f 2N/mm?
Flexural resistance fiod =Kmod %= 0.9 31A =22.15N/mm?
Tm .
c .87
Design, moment m_,y,d:&: 0.31
fog 2215
2
c c
Design ratio —a0d |y “md _0,00+033=031<1
fc,O,d m,d

Uniaxial bending and compression on cut edge (compression edge)

The maximum loading occurs on the same location X, again in RC2.

2.2 Design - All
B | C [ D] E
Member | Location
No. X [m] RC Ratio Design acc. to Formula
1 0.00| RC2 0.04 | =1 |102) Cross-section resistance - Compression along the grain acc. to 6.1.4
1 0.00| RC2 0.44 | =1 | 111) Cross-section resistance - Shear due to shear force Vz acc. to 6.1.7
1 312| RC2 0.31|=1 |183) Cross-section resistance - Uniaxial bending about y-axis and compression on edge parall
4 RC58 0.10| =1 |193) Cross-section resistance - Uniaxial bending about y-axs fension edge) and compression
-E RC2 0.38 | =1 | 203) Cross-section resistance - Uniaxial bending about y-ais (compression edge) and compr
1 0.00| RC2 0.08 | =1 |303) Stability - Axial compression acc. to §.3.2 - buckling about both axes
1 250 RC2 0.35|=1 |323) Stability - Uniaxial bending and compression acc. to 6.3.2
4 416| RC2 013 =1 |341) Stability - Unizxial bending and compression acc. to §.3.3
1 312| RC2 0.65| =1 |361) Stability - Design at finger frame joint acc. to DIN EN 1995-1-1/NA:2010-12, NA11.3
P 06521 @ 2D B
Fntermediate results - X:312m - RCZig+s | Rectangle 3070
F fioment IMye 168.34 [k - TN
Beam Width b 0.30|m
Beam Depth h 0.70 \m
Bending Stress Tm, a4 £.87 | N/mm2 Eq. (6.37)
Bending Strength Frnyk 32.00 | N/mm2 [7]. Tab.2 g
Bending Strength Frm,y.d 22.15 | N/mm2 Eq. (2.14) = o A -‘Y
Compressive Strength fes0k 3.00 | N/mm2 [7]. Tab.2 1
Shear Strength fuk 3.50 | N/mm2 [7]. Tab.2 ;
Shear Strength Fu.c 242 | N/mm? Ea. 214) :
Compressive Strength fe904d 2.08 | N/mm2 Eq.(2.14) | = v
Cut4o-Grain Angle o 640 |° =
Factor km,a 0.820 Eq. (6.40) [cm]
Bending Strength Frn,a.d 18.18 | N/mm2 Eq. (6.38) -
Design - M.-ratio 0.38 <1 |Eg.(6.38) |~

Figure 13.16: Design of cross-section resistance for bending and compression on cut edge

The same compressive and bending stresses are available like for the edge parallel to grain
(see above). For the design on the cut edge the factor kn,, is decisive.

1
Factor, compressionedge K, o = > ~= 0.82
f f
1+ —™  tana | +| ™4 tan’a
1.5-f, 4 fe,90,d
’ 039 687
c c ) .
Design ratio cod | ,_“md _ ( + =038<1
fod ) Kmo fma (1835) 0822215
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Stability for uniaxial bending and compression force acc. to 6.3.2

For the stability analysis the lateral buckling design is given for uniaxial bending about the
member axis y with compression force to be governing.

2.2 Design - All
[ A [ B [ ¢ [D
Member | Location
No. X [m] RC Ratio Design acc. to Formula
1 0.00| RC2 0.04 | =1 |102) Cross-section resistance - Compression along the grain acc. to 6.1.4
1 0.00| RC2 0.44 | =1 | 111) Cross-section resistance - Shear due to shear force Vz acc. to 6.1.7
1 312| RC2 031 |= 183) Cross-section resistance - Uniaxial bending about y-axis and compression on edge parall
4 585 RChHE 0.10| =1 |193) Cross-section resistance - Uniaxial bending about y-axs fension edge) and compression
1 312| RC2 038 | =1 |203) Cross-section resistance - Uniaxial bending about y-axs (compression edge) and compr
1 0.00| RC2 0.08 | =1 |303) Stability - Axial compression acc. to §.3.2 - buckling about both axes
[ 1 250 RC2 0.35|£1 [323) Stability - Uniaxial bending and compression acc. to £.3.2 |
4 416| RC2 013 =1 |341) Stability - Unizxial bending and compression acc. to §.3.3
1 312| RC2 0.65| =1 |361) Stability - Design at finger frame joint acc. to DIN EN 1995-1-1/NA:2010-12, NA11.3
M 06521 @ 2D B

Figure 13.17: Stability designs

The governing location X = 2.496 m is determined on the left column. The following internal
forces of RC2 are designed:

e Axial force Nd =78.64 kN
e Moment My,¢ = 134.63 kNm
Ng  78.64kN-10°
Compressive stress Gcod = - — 5 5042 N/mm?
A 1890cm” 10
My  134.63kNm-10°
Bending stress Ormy.d = rd _ m =6.78 N/mm?

W,  19845cm®.10°

2 2
de-s e -Na -
Buckling length coefficient P = |4 +——° S5 52 =

B \/ 4y n? -5.83E +09-7683 .\ 5.83E +09-76209 - 76832

‘1 3 Frame _I_/ AN

- =4.143
3-3641-4.833E+09  4.833E+09-85357-3641
I -h 4.143-3641
Slenderness Ay =ﬂ= B? = 3:3641_ 84.283
iy iy 177.7
I
2y =2 2392 45051
i, 866
A 4.2 26.
Relative slenderness Mrelcy _ly fleox _ 84283 | 265 =1.311
Y1 \Eoos T 11100
A, |, 42,051 | 26.
Mgty =% |0k 4205 ~,/ 6> _ 654
=" 1w \Eggs s 11100
Auxiliary buckling coefficient k, =0.5- (H—Bc ~(kre|ly —O.3)+ 7"2rel,y ):
=05-(1+0.1:(1311-03)+13112)=1410
2
K, =051+ (Ayer, ~03)+ Meu,z)=
=o.5-(1+0.1-(o.654—o.3)+ 0.6542): 0.732
I Program RX-TIMBER © 2013 Dlubal Software GmbH 145



‘1 3 Frame _I_/ AN

Dlubal

1 1
Buckling coefficient key = ——= > ~ = 0.519
ky+\/ky—kre|,y 14104414102 ~1.311
1 1
ke, = - - 0.944
Ky +k2 =22, 07324407327 —0.6542
c c . :
Design ratio myd . _Ocod _ 678 042 0.35

= + =
foyd Koy fooa 2215 05191835

Om,y,d ko Gcod _ 6.78 407 0.42

m .
fry.d kep-fooa 2215 0.944-18.35
governing: 0.38<1
= Design Ratio
Nomal Force {Compression) Mg 7864 kN
Cross-Sectional Area A 1890.00 | cm?
Compressive Stress Tg,0,d 0.42 | Nsmm2 Eg. (6.36)
Equivalert Member Length lefy 1459 |m
Equivalent Member Length lef,z 364 |m
Radius of Inertia iy 77 |em
Radius of Inerttia iz 266 | cm
Slendemess Degree Ty 84347
Slendemess Degree bz 42,051
Relative Slendemess Ratio Rrely 1.312 »0.3 | Eq. (6.21),
Relative Slendemess Ratio Lrelz 0654 »0.3| Eq. (6.22),
Straightness Factor Be 0.100 Eq. (£.29)
Aundliary Buckling Coefficient by 1.411 Eqg. (6.27)
Aundliary Buckling Coefficient kz 0.732 Eq. (6.28)
Buckling Coefficient Koy 0.518 Eq. (6.25)
Buclding Coefficient kez 0544 Eq. (6.26)
Compressive Strength feok 2650 | NAmm2 [7]. Tab.2
Partial Factor M 1.300 Tab. 2.3
Modffication Factor k mod 0.500 Tab. 3.1
Compressive Strength Fe.0.d 18.35 | N/mm< Eq. (2.14)
Maodulus of Flasticity Eo.08 11100.00 | N/mm2 [7]. Tab 2
Reduction Factor km 0.700 6.16
Moment My d 13463 | kNm
Section Modulus Wy 1984500 |cm?
Bending Stress Om.y.d .78 | N/mm2
Eending Strength Frn ek 32.00 | N/mm< [7]. Tab 2
Bending Strength frmyd 22.15 | N/mm2 Eg. (2.14)
Design 1 ukl 0.35 =1 |Eq.(6.23)
Desian 2 nz 0.24 =1 |Eq.(6.24)
Desian Ratio n 0.35 =1

Figure 13.18: Stability analysis for uniaxial bending and compression according to 6.3.2

Finger-jointed connection acc. to DIN EN 1995-1-1/NA 2009, NA.11.3

For the design of the finger-jointed connection we first calculate the buckling lengths and
stresses as presented above. Again, the internal forces of RC2 prove to be governing. In this
case, they are available on the location X =3.12.

lk'Ns h

Buckling length coefficient, horizontal beam g =fs - LN
s'Np s

:4.15.\/4.814E+09~81610.3641 189
5.83E+09-72860 7683

letr _ Pr-s _1.89-768cm _

y iy 16.77cm

86.6

Slenderness Ag =

146
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f c c . . .
Design ratio c0d | _Ccods , Omds |_15.59 [ 05, 859 j: 0.65
food (Kesfeod  fnd 1247 \ 0.511-1559 18.83
fod [ Ocodr , Omar |_ 1559 ( 043 85 ) B
fc'a'd ke 'fc,o,d fm,d 1247 \ 0.489-1559 18.83
governing: 0.65<1
= Design Ratio

Poial Force at Column Ns 8161 | kN

Moment at Column Ms 168.34 | kNm

Column Height h 364 |m

Cross-Section Width b 30.00 | cm

Cross-Section Height, Colum | h= 0,85 £1.55  cm

Maoment of Inertia for Column | 1™ 583018.00 | cm*

Buckling Length FactorforC | g™ 4.150 Tab. MA.23

Column Slendemess rg” 85.047

Related Slendemess hrelos 1.323 Eg. {6.21)

Factor Ge 0.100 Eg. (6.29)

Buckling Coefficient kg™ 1426 Eg. {6.27)

Buckling Factor keos™ 0.511 Eg. {6.25)

Poial Force at Beam Nr 72.86 | kN

Moment at Beam My 166.68 | kiNm

Calumn Length 5 768|m

Cross-Section Height, Beam | hroes 0.58 | m

Momert of Inertia for Beam £ | I~ 481392.00 | cm*

Buckling Length Factorfor B | Br™ 1.891 Tab. NA.23

Beam Slendemess R 87.180

Related Slendemess LreleR” 1.356 Eg. (6.21)

Buckling Factor kr” 1472 Eq. (6.27)

Buckling Factor ker™ 0.489 Eg. (6.25)

Angle o 2072

Bending Strength Frmk 32.00 | N/mm2

Compressive Strength Feok 26.50 | N/mm2

Transversal Compressive Str | fz ook 3.00 | N/mm2

Shear Strength 3.50 | N/mm2

Partial Factor 1.300 Tab. 2.3

Madification Factar 0.900 Tab. 3.1

Bending Strength
Compressive Strength

18.83 | N/mm2 | 11.3(NAE) | Eq. (2.14)
15.69 | N/mm2 | 11.3{NAE) | Eq. (2.14)

Transversal Compressive Str 208 | Nsmm2 Eq. (2.14)
Shear Strength 2.42 | Nfmm2 Eq. (2.14)
Transv. Compressive Strengl 12.47 | Nfmm 2 Eq. (NA.152)
Puxial Stress 0.49 | N/mmZ2

Bending Stress 8.59 | N/mm2

Design Ratio 1 0.65 =1 Eq. (NA.147)
Puial Stress 0.43 | N/mm2

Bending Stress 8.50 | N/mm2

Design Ratio 2 0.64 <1 Eqg. (NA147)
Design Ratio 065 <1 Eq. (NA.147)

Figure 13.19: Design of finger-jointed connection

13.3.3 Other Results Windows

The remaining results windows as well as the printout report documentation are similar to the
ones described in the examples presented in chapter 10 and 11.
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14. Purlin

AT o 53 This example presents the ultimate limit state designs of a coupled purlin with irregular span
RICTIMBER spacings. The analysis is performed according to EN 1995-1-1:2004-11 with the national annex

o%| Glued Laminated Beam ONORM B 1995-1-1:2009-07.
=

T — The model data is stored in the model 07.pft of the project Examples RX-TIMBER. We find it
= among the example files of the program Purlin.

[ | Column
=
] Fan 14.1  System and Loads
E Furlin
&@ Brace

4.300 - 5.000 - 4.300
= 13.600 =

Figure 14.1: System

Model

Cross-section: b/d =14/26 cm

Material: coniferous timber C24

Span lengths: lh=13=4.30m l>=5.00m

Roof inclination: 6.0°

Purlin axis: inclined in roof plane

Coupling: nail connection d =8 mm, | = 280 mm as shown in Figure 14.2

0,171 0112 0112 0113

AL
E

[ == T '3 |

& 3 !

L L]

=
|
j—

Figure 14.2: Purlin connection plan

Loading

Load case 1: self-weight and roof finishes g=1.6 kN/m LDC = permanent
Load case 2: snow load SZ 2,400 m LDC = short-term
Load case 3: wind load terrain category Il LDC = short-term

The loads for snow and wind are determined automatically by the load generators integrated
in the program.

The actions for the ultimate limit state design need to be combined according to EN 1990 and
EN 1995 with the national annex for Austria.
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14.2  Input of Model Data
14.2.1 General Data

Start the program by double-clicking the desktop icon Dlubal RX-TIMBER 2.xx (see chapter 3.2,
page 12), and then select Purlin in the Project Manager.

g RX-TIMEER - Purlin - 2.01.0086 - [01.pftrh2] - ONORM B 19985-1-1:2008-07 &J

File Settings Help

1.1 Beam Type and Material

Material According to Standard / National Annex
- Cross-Section and Coupiing Poplar and Softwand Timber C24 vJ 0] EEEN199511:200411 ~  ZZONORM - [
i Loads
- Control Parameters Roof Type

.. Effective Lengths

*) Flat roof X
@ Monopitch roof

") Gabled oof z

RX-TIMBER

=
T
—
-
T N NN S
o
Beam Type
) Continuous beam
@ Purlin Timber purlin
Comment
I T
@ @@J l Caleulation ] { Details I INat Annex I l Repait ] l RF-COMBI Cancel

Figure 14.3: Window 1.1 Beam Type and Material

We select softwood timber with the strength grade C24 as Material.

The Roof Type is a Monopitch roof. We design the beam According to Standard EN 1995-1-1:
2004-11 and the National Annex for Austria according to ONORM.

The Beam Type is represented by a Purlin. Depending on our selection, we can define releases
or couplings in the subsequent program windows.
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14.2.2 Geometry

In the second window, we enter the number of spans, the span lengths as well as the roof pa-
rameters and support conditions of the purlin.

g RX-TIMEER - Purlin - 2.01.0086 - [01.pftrh2] - ONORM B 19985-1-1:2008-07 &J
File Settings Help
Input Data 1.2 Geomnetry
i Beam Type and Material
ometry ) Mumber of spans n: 35 [ Identical span [] Cantilesver
Cross-Section and Coupling lengths Bl
Loads Tatal length of lengths
- Control Parameters beam L: 1380002 [m] Span lenath
.. Effective Lenaths
FRoof Parameters | Supparts | Support Spring Canstants | Releases | Release Spring Constants
Building Height H £.000 |m
Building Depth B 40,000 |m
Digtance of Purlin from Edge a 3.000 | m
Purlin Distance b 2500 | m
Load Width Result by 2500 | m
i Hoot Inclination H 6.00|°
Load Factor for Cortinuity k 1.000
Edge Purlin [} -
Purlin with Vertical Ads ] —~ z
l”
iy I o o
L
[ Calculation ] [ Details.. ] [Nat. Anney... ] [ Repatt... ] [ RF-COMBI

Figure 14.4: Window 1.2 Geometry, tab Roof Parameters

For our example we set:

o Number of spans n: 3
e Totallength L: 13.80m

As the span lengths are different in size, we clear the check box for Identical span lengths.

We enter the geometric settings in the Roof Parameters tab as shown in the figure above. The
purlin's axes are adjusted to the roof's inclination of 6.0°. Therefore, we clear the check box for
Purlin with Vertical Axis.

In the second tab Supports, we can define the span lengths and support widths.

Roof Parameters | Supports | Suppaort Spring Constants | Releases | Release Spring Constants

wesw 8 | C | D [(E T F 1T 6 [ H [ 1 [ 1
Support | Location | Span Length |Support Width Displacement Flotation

Na. X [m] | [m] b [cm] Type of Support ux uy uz QX Y QZ
4.300 20.00 Hinged [ B & & O O
] 5.000 20.00 Hinged free O B & & O O
9.400 4.300 20.00 Hinged free ] [ & & O O
4 13.700 20.00 Hinged free O B & & O O

5

6

7

Figure 14.5: Window 1.2 Geometry, tab Supports

The Location X results from the span length and the support width that we enter as shown in
the figure above. We define the purlin restrained on the first support in longitudinal direction,
the remaining supports are hinged and can be shifted freely in X.
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14.2.3 Cross-section and Coupling

In the next window, we define the cross-section dimensions, the couplings and the coupling
elements.

Rectangle 14/26 For the Cross-Section we enter the Dimensions b =14 cm and h =26 cm.

[em] 14.00
s RX-TIMBER - Purlin - 2,01.0086 - [01.pft.rh2] - ONORM B 1995-1-1:2009-07 &J
File Settings Help
= Input Data 1.3 Cross-Section and Coupling
.C.J._; i Bearn Type and Material
o~ b Cross-Section Couplings on Coupling Elements
D i b 14.00-% | " -
— imensions = [cm] @ Allinner s.upports @) Mails n BE
i+ Control Parameters h 052 [em] _) Selected inner supports o8 « L 2m -
i-- Effective Lengths [] Oither an end spans Type: © Not prebored
NS @ Coupling Length on £ e
26004
= Inner spans: 010k wL ['] "1 Ring and plate connectars and bolts
Rectangle 1426 Quter spans: 0171 wL[]
L ~1 Fastening system W'T from SFS intec [
8 ) Set characteristic strengths... =
[em]
|
i S E'S i
¥
[ Calculation ] [ Details.. ] [Nat. Annes... ] [ Repott... ] [ RF-COMBI
Figure 14.6: Window 1.3 Cross-Section and Coupling
The Couplings are provided for All inner supports.
We don't modify the preset Coupling Lengths. We use the [Info] button shown on the left to
check the connection plan of the purlin (see Figure 14.2, page 148).

We use Nails as Coupling Elements:

e Number n: 6

e Diameter D: 8§ mm

e Llengthl: 280 mm
o Type: Prebored
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14.2.4 Loads

This window manages the different types of loads.

gi= RX¥-TIMBER - Purlin - 2,01.0086 - [01.pft.rh2] - ONORM B 1995-1-1:2009-07 &J

File Settings Help

Input Data 1.4 Loads
i+ Bearn Type and Material
Geometry Permanent Action Snow Load

- Cross-$ection and Cauplin B [ C D - . ”
[ [ Ma. Roof Layer Thickness| Load g Altiude A 4002 [m]

Material dem] | kMN/m2] | Comment

Contral Parameters @ Determine automaticaly

‘... Effective Lengths Trapezoidal Sheed... 0.150 —
Fibrous Materials, B 200 0.040 Snow load zone 2oz - i)
Vapour Barrier 0.020 Topography type TT: MNomal -
Steinwolle 2400 0.240
Spamen 0.100 -
Roof structure Gh.2' 05505 [kN/mZ] Ré

gkz: | 13755 [kNJm]  RA ~ Define snow load B 16835 [kN/m?]
rmanualy

Beam self-weight Gka:| 02002 [kNm] R sk 4184 [kM/m] BA

[average]

gk: [ 15752 kN/m] Ra | WindLoad
@ Determine automaticaly

Imposed Load Terain category e [Categown  «|[@

Imposed load Pk 000044 [kN/m2] BA © Fundamental basic _

o [ OO0 Nim]  BA windvelocly —vbor 2B msl (R
| d lnad cah — _ Fundamental basic - —
an;goo?;ngatz ECS%SDWI}!],]; H al velocity pressure db0: 0316 kM/mE] (3R

[ Body shells with permeatle walls..

S B Show Generated Loads @ ~ Define peak. V8|ﬁ0\ty qrz)': 05885 [kN/mE]
miEN resp — pressure manually ]
seciz ~|[) Diefine Addtional Loads... i 3 a(z) 145955 (kN/ml R

@ @@ l Calculation ] { Details.. I INat. Anmex..l l Repott... ] l RF-COMBI Cancel

Figure 14.7: Window 1.4 Loads

We enter the Permanent Action as shown in the figure above. We use the [...] button to quickly
select the materials in the library.

There is no Imposed load available in our example.

We specify the Snow Load with an altitude of 400 m above sea level and Determine the load
automatically.

e Snow load zone SZ: 2

e Topography type TT: Normal

We click the [Info] button to open a map where the snow load zone can be selected also
graphically (see Figure 14.8).

The Wind Load is Determined automatically as well. We just specify the Terrain category Il.

We click the [Info] button shown on the left to get detailed information on the single terrain
categories.
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Show Generated Loads. .
resp.
Define Additional Loads...

Dlubal

Info about Snow Zones - Austria

===

info

The magnitude of the snow loads is

afacted decisively by the local clmate
20ne of the location and by its alitude
above zealevel 2 16

The snaw clinete i recerded by maps
of snow load zones in the standards. 2 2.0
There, the snow intensitiss are

speciied fordiferent geograpical 3 3.0
regions

Important Note: L
For special adjustments the technical
canstiuction r2gulation for the
conceined region must be considered!

Usage Noe
By double-clicking on the required
egion of relevant legend in the map, .
the appropriale snaw zone wil be (
loaded from the map to 3 dizlog bor:
The picture size can be changed using
the drag-and-drop aperstionin the
loves right comer of the vindow.

.

. )
"BREGENZ (.

Osterreich
(Austria)

KLAGENFURT -
& L

Figure 14.8: Map showing snow load zones for Austria

Cases where we can check the generated loads.

We use the button [Show Generated Loads] shown on the left to open the dialog box Load

-

[S)

Load Cases
Load Case Self-weight
LC Mo LC57 : s [E] K Short description: — wip.buA) Consider with
Bt | No. |Short-terrn| Description LDC |Commen1.| factar: £
escrption: - —
LC1 | g Selfweight + Roof Finishes Permanent
Load Type:  LC2T| plF1) Impoged Load Span Ma. 1 Shart-term
Permanen LC22| RIF2) Impoged Load Span Mo, 2 Short-term 3
@ Yariable C23| plF3) Impoged Load Span Mo, 3 Short-term Comment
- ) C41| s Show Short-term L
Accidenta | gy wigLa] | Wind Transversely to Ridge (left)i&] | Short-term
Seismic | LCH2| wiglB] | ‘wind Transversely to Ridge [left)B) | Short-term i
Load LCE3| wigrad) | Wind Transversely to Ridge [right](a] Short-term Load Cace LCST
s LCR4 | wiq.rB] | Wind Transversely ta Ridge [right)[B]| Shart-term oad Case LCS
[ | 55| wipf ) | Wind Parallel to Fidge (fontl(4] | Shorttemm F I 6 [ H [ 1 | d
No. L LCEE wp,f B] i rallel ta He front] B] hort-ter B[:ﬂ . Dlia;ce ACL::;:;M e
[ 1] LCEE| wip.b.B]| ‘Wind Parallel to Ridge (back](B] Shart-term 0.000 O O I, cpe =052
2 Trap Toan 7 SpErTTOTT =Ty =Ty '0.000 4.300 O [} | cpe =-0.52
3 Trapezoidal Load z Span Mo. 2 -0.749 -0.749 0.000 3.400 O [} | cpe =-0.52
4 Trapezoidal Load z Span Mo. 2 -0.893 -0.893 3.400 5.000 O [} H: cpe =-0.62
5 Trapezoidal Load z Span Mo. 3 -0.893 -0.893 0.000 3.200 O [} H: cpe =-0.62
6 Trapezoidal Load z Span Mo. 3 -2776 -2776 3.200 4300 O [} F.G:cpe=-1.93
7 Concentrated Load z Span No. 3 0278 4.300 [} [} F.G:cpe=-1.93
8

0,743 0,743

0,893 0,893

2776

(] 8 ][ Cancel ]

L5

Figure 14.9: Dialog box Load Cases
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14.2.5 Control Parameters

Dlubal

In window 1.5 Control Parameters, we set only the Ultimate limit state for the design (the ser-
viceability limit state design is described in chapter 11.4.4 on page 122).

In the window section Calculation Parameters, we activate the Moment redistribution accord-
ing to ONORM 1990. We don't modify the default setting of 10 %.

Finally, we define the number of member divisions with 20.

gi= RX-TIMBER - Purlin - 2,01.0086 - [01.pft.rh2] - ONORM B 1995-1-1:2009-07 liE-J
File Settings Help
Input Data 1.5 Control Parameters
i+ Bearn Type and Material
Geometry Design of Special Settings for Timber
- Cross-Section and Coupling Static equilibrium [EQU) Effect of Cross-Section Dimensions on Material Properties
ads
e 7] Ukimate it state [STF) nerease fmcand o
rirol Parameters
According to 3.2(3] for massive timber
- Effective Lengths Serviceabiity mit state with b 150 mm [bending] or b < 150 mm [fension]
Precamber 0.0
Fire protection
@ F 308
FEO-E
F 308
F | 45k
Calculation Parameters
/| Moment redistribution acc.
to OMORKM EN 1330 Redistibution:  10.000}2 [3%]
Generate supplementary combinations
To Display from Favorable permanent actions
Support forces Distribute permanent load span-by-span
Deformations -
Support compression fE Number of member - Result diagrams: 20=
— | divisions for
1
T f @ | Caleulation | ‘ Details.. | | Mat. Annex... | | Repatt... | | RF-COMBI Cancel

Figure 14.10: Window 1.5 Control Parameters

We use the button [Nat. Annex] to open the dialog box National Annex Settings where we can

check the partial safety and modification factors preset for ONORM B 1995-1-1. It is not neces-
sary to change them.
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14.2.6 Effective Lengths

To be on the safe side, we select the factor § with 1.0 in our example. The values are preset by
the program so that no data modification is required in this window.

g RX-TIMEER - Purlin - 2.01.0086 - [01.pftrh2] - ONORM B 1995-1-1:2008-07 &J
File Settings Help
Input Data 1.6 Effective Lengths
i Beam Type and Material B | € | o | E [ F [ & | H [ 1 1 J | | L
- Geometry Set | Buckling| Length Buckling About Awds vy Buckling About Auds 22 Lateral Buckling
- Cross-5ection and Coupling No. i I[m] |Possble| PBefy lefy [m] | Possible | Befz lefz[m] | Possible | Define lef lef [m] Comment
Loads [ 1 ] 1000 4300 1.000] 4300 a
ntrl Parameters 2 1.000 5.000 1.000 5.000 a
3 3 1.000 4.300 1.000 4.300 ]
m o o 0
T
[ Caleulation ] [ Details.. ] [Nat. Anne.. ] [ Repatt... ] [ RF-COREBI

Figure 14.11 Window 1.6 Effective Lengths

14.2.7 Details

We click the [Details] button to open a dialog box offering specific design settings.

Details - ONORM B 1995-1-1:2009-07 ==

Reduction of Internal Forces

Moment reduction on supports

Beduction of shear forces acc. to 6.1.7[3]
for a force at distance h from the edge of a support
[h = beam height along support axiz]

Design Settings.

[T Reduction of stiffness with coefficient 1 A1+ kdet]
due to creep effects according to 2.2.2[1)P

[ (] 8 ] [ Cancel

L

Figure 14.12: Dialog box Details

In this dialog box, we tick the options Moment reduction on supports and Reduction of shear
forces.
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RF-COMBI
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14.2.8 RF-COMBI

We use the button [RF-COMBI] shown on the left to access the add-on module RF-COMBI inte-
grated in RX-TIMBER. In RF-COMBI we can check the combinations generated in the program's
background according to EN 1990 and EN 1995. The load cases are combined automatically so
that we normally don't need to open the add-on module.

We have a look at window 1.2 Load Cases in Actions. For our simple example, the actions and
respective load-duration classes are created correctly by the program.

In action AC4 Wind Loads the load cases 51 to 58 are summarized as acting alternatively. The
load-duration class is preset with Short-term.

RE-COMEI - [0Lpftrh2] [
File Settings Help
[cm - Ultimate Limit State Desig v] 1.2 Load Cases in Actions
Ir;puéData o Actions Mate:
i General Data A1 Self-weight + Roof stucture + Astion description: The buttan Treate New Action’
H - R g can be used to define
.- dyction Categaries Ak Impsed Loads Wind Loads “actions”, which are
A3 Snow independent of each other.
Using the tables below, load
AEn GERIEE cases can then be allocated ko
= each actian,
Ini Table 1.3, the actions are
- then allocated to the
camesponding Action
@ Categorizs”.
Existing Load Cases Load Cases in Action AC4
- No Load Case Description Altemative LDC
LC51 | Wind quer zum First (inks)A) Wind Shorttem
LC52 | Wind quer zum First (inks)E) Wind Shorttem
LC53 | Wind quer zum First frechts)(A) Wind Shorttem
LC54 | Wind quer zum First rechis){B) Wind Shorttem
LC55 | Wind parallel zum First (vome}(A) Wind Shorttem
= LC56 | Wind parallel zum First fvome)(E) Wind Shorttem
— LC57 | Wind parallel zum First (hirten){A) Wind Shorttem
LC58 | Wind parallel zum First (hinten)(B) Wind Shorttem
[ Calculation ] [Coelf\cwemts. . ] [ Check ]

Figure 14.13: RF-COMBI window 1.2 Load Cases in Actions

For more detailed information about the features of RF-COMBI, see the manual available for
download at www.dlubal.com. We click [OK] to return to RX-TIMBER Purlin.
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Calculation

14.3
14.3.1

We use the [Calculation] button to calculate the entered data. Window 2.1 shows the ultimate

Results

Result Combinations

Dlubal

limit state designs for all combinations together with the respective design ratios.

-
ﬂ RX-TIMBER. - Purlin - 2.01.0086 - [01pftrh2] - ONORM B 1995-1-1:2008-07

=)

File Settings Help
Input D'ata 2.1 Result Combinaticns
i Beam Type and Material E C D E B pr
Geometry Design Factor Manx. i
Cross-Section and Coupling RC Description Load Cases Situation LDC k med Design
Loads Uttimate Limit State Design
; Control Parameters a 1.35°.C1 UB Permane 0.600 046
- Effective Lengths RCZ |g+s 1.35°LC1 = 1 50°LC41 ug Shortter 0.900 103
Results RC3 |g+s+wlA) 1.35%LC1 + 1.50°L.C41 + 0.90°LC51 uB Short4er 0.500 054
RC4 |g+s+wiglB) 1.35°LC1 + 1.50°L.C41 = 0.50°LC52 uB Short ter 0.500 103
Design by Beam RC5 | g+s+wiarA) 1.35%LC1 + 1.50°L.C41 = 0.90°LC53 uB Short4er 0.500 041
Design by 5pan RCE |g+s+wigr.B) 1.35°LC1 + 1 50°LC41 + 0.90°LCH4 uB Short ter 0.500 091
Diesign by Location % RC7 |g+s+wipfA) 1.35°LC1 + 1.50°L.C41 = 0.50°LC55 uB Short4er 0.500 0.96
RCE |g+s+wpfB) 1.35°LC1 + 1.50°L.C41 = 0.50°LC56 uB Short ter 0.500 0396
RC3 |g+s+wpbA) 1.357LCT + 1.50°LC41 = 0.907L.C57 UB Shortter 0.300 036 _
RC10 | g+s+wpb.B) 1.35°LC1 + 1.50°L.C41 = 0.90°LC58 uB Short ter 0.300 0396
RC11 | g +wigl.A) 1.35°LC1 + 1.50°LCAH1 UB Shortter 0.300 016
RC12 | g +wigl.B) 1.35°LC1 + 1.50°LC52 uB Short ter 0.500 031
RCI3 | g +wigrA) 1.35°LC1 + 1 50°LC53 UB Shortder 0.900 010
RC14 | g+wigrB) 1.35°LC1 + 1.50°LC54 uB Short ter 0.500 010
RC15 |g+wipfA) 1.35°LC1 + 1.50°LC55 uB Shortter 0.300 018
RC16 | g +wipfB) 1.35°LC1 + 1.50°LC56 uB Short ter 0.900 0.18
RC17 |g+wpbA) 1.35°LC1 + 1.50°LC57 uB Shortter 0.300 018
RC18 |g+wipb.B) 1.35°LC1 + 1.50°LC58 uB Short-4er 0.800 0.18
RC19 | g+s +wigl.A) 1.35°LCT + 0.757L.C41 = 1.50°LC51 uB Shortter 0.300 052
RC20 | g+s+w(glB) 1.35°LC1 + 0.75°LC41 = 1.50°LC52 uB Short-4er
RC21 | g +s +wigrh) 1.35°LC1 + 0.75°LCAT + 150°LC53 uB Short4er
RC22 | g+s+warB) 1.35°LC1 + 0.75°LC41 = 1.50°LC54 uB Short-4er
RC23 |g+s+wpfA) 1.35°LCT + D.757L.C41 + 1.50°LC55 uB Shorter
RC24 |g+s+wpfB) 1.35°LC1 + D.75°LC41 = 1.50°LC56 uB Short-4er
Maw 103 |>1 @
Calculation [ Details.. ] [ Mat. Annex... ] [ Repart... ] [ RF-COMBI ]

L

Figure 14.14: Window 2.1 Result Combinations

14.3.2 Ultimate Limit State Designs

Window 2.2 Design by Beam lists the governing designs of the purlin.

-
ﬂ RX-TIMBER. - Purlin - 2,01.0086 - [01pftrh2] - ONORM B 1895-1-1:2008-07

File Settings Help
Input Data 2.2 Design by Beam
i Beam Type and Material B C [ D E

Geometry Location
Crose-5ection and Coupling X[m] RC Ratio Design acc. to Formula
Loads ; RC4 052 =1 | 117) Cross-section resistance - Shear due to shearforce Vz acc. to 6.1.7
Cantral Parameters 2 4300 RC2 0.05 |21 | 112) Cross-section resistance - Shear due to shearforce Vy acc.to 6.1.7
Effective Lengths 3 4400| RC4 0541 | 114) Crosssection resistance - Shear stress on support Vz acc.t0 6.1.7

Results 4 4400 RC2 0.06 | £1 | 115) Cross-section resistance - Shear stress on support Vy ace. to 6.1.7
Fiesult Combinations 5 5400 RC23 0.02 =1 | 151) Cross-section resistance - Uniaxial bending acc. to 6.1.6

[3 1.871| RC4 045 <1 | 153) Cross-section resistance - Biawial bending acc. to 6.1.6

Design by Span 7 4400 RC4 1.03 |1 | 272) Fasteners - Shear and tension combination under My and Mz ace. to &
Dresign by Location % 2 1871 RC4 0.39 | £1 | 311) Stability - Unizxial bending about y-axis without 1force ace. to 6.3.3

Maw: 103 | >1

G =

d

& BE

fntermediate results - X: 4300 m - RCA: g + 5 + w(q,|,B) | | Rectangle 1426
Cross-Section Data - 14.00
Design Intemal Forces il |
B Design Ratio
Shear Forcs Vzg 18.285 | kN
Cross-Section Width b 14.00 [cm 2
Cross-Gection Height h 26.00 | cm ] D
Crack Influence Factor ker 0.670 8170
Effective Area At 243.88 | cm? E
Shear Stress Td 1.1 [ N/mm?
Shear Strength Fuk 3.1 | Nfmm2 [8], Tab.1 v
Partial Factor T 1.300 Tab.23 =
Modification Factor kmed 0.500 Tab. 3.1 [m]
Shear Strength Fvd 2.1 N/mmZ Eg.{2.14) | |
Design Ratio m 0.52 £1 |Eq.{6.13) |~ @ @
Calculation I Details.. ] [Nal. Anner... ] [ Report... ] [ RF-COMBI ]

-

Figure 14.15: Window 2.2 Design by Beam
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All factors and design internal forces can be checked interactively: We click a design in the
table above to display all Intermediate results of the design in the window section below.

The results of RX-TIMBER are checked by manual calculations.

Shear due to shear force V, according to 6.1.7
The maximum shear force of 19.00 kN occurs on the inner supports in RC4.

0.000 5.000 10.000 13.800 m
1 1 M|

n n nn o n Nl o x 43004 m] [ Fixed
M3 i 2Mda 3MEs

L L L L 1
aMis Mz

Internal Forces - Vz [kN] Internal Forces V-z

= im] =
=]
18265KN 4300 -18.285 [+
: " 4400 -19.001
/ //‘ ,/‘ "M 4400 -19.001
: : : . % aa001 -19.001
M 2 ?ﬁ// B V 8 S 44001 -19.001
= P = - S 2 o -~ 4400¢ 17.900
B ~ b -~ 4400¢ 17.900
sz 4400 17.900
; = A ANN 17 900 B

[7] Max/Min Only [ Edges Only

Figure 14.16: Distribution of shear force V, in RC4

The support width of 20 cm results in a reduced design shear force of 18.22 on the support

edge.
V .
Shear stress Tqy=15-—9_=15. 1822 kN =0.11kN/cm? =1.10 N/mm?
ber-h 9.6 cm-26 cm
where b =k -b=067-14cm=9.6cm
Kmod *fux _ 0.9-3.10N/mm?
Shear strength f, 4 =—mod vk _ /mm” _ ;15 N/mm?
’ Ym 13
Design ratio Yo 11045949
foq 215
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Biaxial bending according to 6.1.6

duced or redistributed for the design.

Dlubal

The maximum loading occurs in the middle of the first span, again in RC4. The graphic with the
result diagrams below shows the mathematical diagrams as well as the moment diagrams re-

0.000 5.000
L 1 L

10.000
|

13.800m

18715 m]  [¥] Fixed

E.

M shZs sM3s

shis

Internal Forces - My [kHm]

-
=
it
w
0

Internal Forces M-y

x My
[m] [eNm]

Myq 10.25kNm-10°

R 10285 »
i % 44001 -15.511
: & s400r 15,511
o w o™ EE o™ . 0 f=1 MK
5 = S 5 3 : & & N a4001 15511
B © s © - ! © ) o c
; — \/ — T T = 9400 15511 |~
i = = ' (=] = ' | MR
1028k S s ; E 5 \\a\\=/_ 1nem 10.28
o = o . w
3845 KN 2 b 2 - 3
o o @ -
Ma/Min Only  [7] Edges Only
Internal Forces - Mz [kHm] T
= Mz
o - b fm] fichim]
A0k B B 8 = R 1077 -
= o - v = =] FiF
1.010 kNm 2 2 : & 2 : =] 44001 1624
S : 5 : :
: g - : > @ : : < 4400 ¢ 1624
" 5 - i q z = 94001 1624
= MAL =
8 E ] g ] g E = 9400 r 1624
11929 1077

Mae/Min Onty  [7] Edges Only

Figure 14.17: Distribution of moments My and M. in RC4 with representation of original and modified values

Bending stresses c = =6.50 N/mm?
™4 W, 1577 em? 103
M,4 1.07kNm-10°
Cppg =—2% = 07 kNm 03:1.26 N/mm?
T W, 8493cm’-10
f 24 N/mm’
Flexural resistance frd =Kmod .k _ -ﬂ:mﬁ N/mm?
' ™ 13
G c . .
Design ratio myd Lk, —mzd 60 67.1:2% 044
fnd fng 166 16.6
. Smyd n Om,zd —07. 6.50 1.26 —035
m .
fnd fnd 166 16.6
governing: 044 <1
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14 Purlin
2.2 Design by Beam
A B c [pD
Location
No. X [m] RC Ratio Design acc. to Formula

1 4300 RC4 052 | =1 | 111) Cross-section resistance - Shear due to shear force Vz acc.to 6.1.7

2 4300 RC2 0.05|=1 | 112) Cross-section resistance - Shear due to shear force Vy acc. to 6.1.7

3 4400 | RC4 054 | =1 | 114) Cross-section resistance - Shear stress on support Vz acc. to 6.1.7

4 4400 | RC2 0.06 | =1 | 115) Cross-section resistance - Shear stress on support Vy acc. to 6.1.7

5 5400 | RC23 0.02|=1 | 151) Cross-section resistance - Uniaxial bending acc. to 6.1.6
1871| RC4 04521 {153) Cross section resistance - Biaxial bending ace. 10 6.1.6,

7 4400 | RC4 1.03 | =1 |272) Fasteners - Shear and tension combination under My and Mz acc. to 8

8 1871 RC4 039 | =1 | 311) Stability - Unizxial bending about y-ais without pression force acc. to 6.3.3

Max: 1.03 ] =1

GH(E)[® &) B

Fntelmediate results - X:1.871 m - RC&: g+ s+ wig,lB) | Rectangle 14/26
Moment My d 10.285 : kNm - 14.00
Moment Mz4 1.077 | kNm
Section Modulus Wy 1577.33 | cm?
Section Modulus Wz 849.33 |em? —i
Bending Stress Tm,yd 6.5 | N/mm< 2
Bending Stress Om,zd 1.3 | N/mm2 ] —""Y
Bending Strength Frnyk 240 | N/mm2 [8], Tab.1
Bending Strength Frnzk 240 | N/mm2 [8]. Tab.1 ||=
Partial Factor ™ 1.300 Tab. 2.3
Modification Factor K mod 0.500 Tab. 3.1
Bending Strength Fnyd 16.6 | N/mm2 Eq. (2.14)
Bending Strength fmzd 16.6 | N/mm2 Eq. (2.14) | [cm]
Reduction Factor km 0.700 6.16
Design 1 1 0.45 <1 |Eg.(611) |~ @ @

Figure 14.18: Designs for biaxial bending

ternal forces of RC4 are governing.

= Design Ratio
E Left Side
Design Moment My r -5.905 | kNm
Design Moment Mzr 0.618 | khm
Couplingto-Support Distance |w 0.731 |m
Design Force in the Coupling | Kz 2078 | kN
Design Force inthe Coupling | Ky 1 0.846 | kN
E Coupling
Type Mails
Diameter D 8.0 mm
Length L 280.0 | mm
Opening type Preboret
MNumber n &
Characteristic Resistance Fu.zrk 28.405 | kN
Characteristic Resistance Fuy R 13.171 | kN
Modffication Factor Kk mod 0.500 Tab. 2.1
Partial Factor ™ 1.300 Tab. 23
Design Resistance Fv.z.Rd 19665 | kN
Design Resistance Fu.yRd 9119 | kN
Design - Left Side 0.50 =1
[ Right Side
Design Moment My -8.290 | kNm
Design Moment Mz 0,868 | kNm
Couplingto-Support Distance |ur 0.500 |m
Desian Force inthe Coupling | Kz.r 16579 | kN
Design Force in the Coupling | Ky.r 1736 | kN
E Coupling
Type Mails
Diameter D 8.0| mm
Length L 280.0 | mm
Opening type Preboret
MNumber n &
Characteristic Resistance Fu.zrk 28.405 | kN
Characteristic Resistance Fuy R 13.171 | kN
Modffication Factor Kk mod 0.500 Tab. 2.1
Partial Factor ™ 1.300 Tab. 23
Desian Resistance Fu.z.Rd 19665 | kN
Design Resistance Fu.yRd 9119 | kN
Design - Right Side 1.03 > 1
Design Ratio M 1.03 =1

Figure 14.19: Design of coupling elements

Coupling elements for shear and tension due to biaxial bending acc.to 8

We have to design the coupling elements for both sides of the coupling. RX-TIMBER determines
the maximum design criterion for the right side of the first intermediate support. Again, the in-
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Right side
M 8.26 kN
Design force in couplings K,q= yd _S-20M _16.52kN
' u 05m
M .87 kN
Ky g =—22 _087KkNm _, _3\N
' u 0.5m
Bearing capacity of coupling Fy2Rd =Nef *Fy px =6-4.734 kN=28.41kN

Fyygd =Nef Faxpx =6-2.195kN=13.17kN

where Load bearing capacity for nail per shear joint according to eq. (8.6) with gov-
erning condition (f) (percentage of cable effects are not applied in RX-TIMBER)

Foac =1.15- /Z-Mlek foaxd=
=1.15-4/2-40115-26.40-8 -10 > = 4734 kN
Pull-off strength for nail according to eq. (8.23) with governing condition (b)
Faxk = freadx -dh =8.58-16°-107> = 2.195kN

Designed bearing capacity for loading perpendicular to nail axis

F 28.41kN
Fy2kd =Kmod 28 =0.9- =19.67 kN
Tm
F 13.17kN
Fv,y,Rd = kmod VYRK 0.9 ’—3 =9.12kN
™
K K 1652 1.73
Design ratio zd | vd _ n —1.03>1

Fuzd I:v,y,d 1967 9.12

Stability analysis for uniaxial bending without compressive force acc. to 6.3.3

The lateral buckling design is performed for uniaxial bending about the member axis y.

The middle of the third span is determined as governing location. The bending stress on the
location X =11.929 is 6.5 N/mm? (see page 159).

2 2
Slenderness 7"re| m= w . EOOS = M .7400=0.487
' hly %% "\ 260-4300

Lateral buckling factor Keic =1.0
o 6.5
Design ratio myd _ =039>1
Kerit oy 101662

14.3.3 Other Results Windows

The remaining results windows as well as the printout report documentation are similar to the
ones described in the examples presented in chapter 10 and 11.
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15. Brace

Modules 2 x The program RX-TIMBER Brace is also explained by an example: A stiffening brace is stabilizing
RX-TIMBER the fish beam described in chapter 10.2
% Glued Laminated Beam
B~ The model data is stored in the model 07.vrb of the project Examples RX-TIMBER. We find it
emllonntatsE can among the example files of the program Brace.
L]
-T Cotumn The short cantilever of the fish-bellied girder is structurally stiffened by an eaves board. The re-
= sulting load is directly transferred into the support.
' Frame
—+—
i pn 15.1  System and Loads
Eg Brace

4.800

3.000 3.000
15.000 2170—»
17.170
Figure 15.1: System
Model
Cross-sections Material

Upper/lower chord 20/39 cm GL 24c

Verticals 12/12cm C24

Diagonals Round steel bars 20 mm | S 235

(Note: Half of the cross-section depth is used on the support for the chord.)
Roof shape: Monopitch roof with cantilevers

Building dimensions

Height: 6.0m

Depth: 40.0 m

Geometry

Brace width: 48m

Length: 15.0m

Roof inclination: 5.0°

Cantilever length left: om

Cantilever length right: 217 m

Inner span length: 3.0 m (in floor plan)
Number of bays: 5
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Loading

The corresponding equivalent load is directly taken from the fish beam model 08.g/ that we
find among the example files of the program RX-TIMBER Glued Laminated Beam.

=0.08 kN/m
Load case 41: snow load gs =0.04kN/m
qwpa= 0.04 kN/m
qwpe= 0.03 kN/m

LDC = permanent
LDC = short-term
LDC = short-term
LDC = short-term

Load case 1:self-weight and roof finishes qq

Load case 56: wind parallel to ridge (A)
Load case 56: wind parallel to ridge (B)

The wind loads are determined automatically by the load generator integrated in the program.
To be on the safe side, they are applied only on the inner span of the bracing.

B EEEREERE s

0217 0863 0403 0.954 1000 1046

Figure 15.2: Wind load only in span

With the option Number of Braces More than one (in window 1.7 Loads) the wind loads "pressure
on gable" (LC55) and "suction on gable" (LC56) are separately applied to the front respectively
rear girder. The program automatically creates two new load cases, LC155 and LC156.

(S

-
Murmber of braces

D

LTIy e

Figure 15.3: Number of braces

Equal load cases with reverse action directions are automatically created for other load cases,
too. A changed load direction may have a positive effect especially with failing steel diagonals.
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2 sy

=

Dlubal
RA-TIMBER
2.01 32-bit

15.2  Input of Model Data

15.2.1 General Data

page 12), and then select Brace in the Project Manager.

AN

Dlubal

Start the program by double-clicking the desktop icon Dlubal RX-TIMBER 2.xx (see chapter 3.2,

ii= RX-TIMBER - Brace - 2.01.0086 - [01.vrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 1.1 General Data
: eral Data
Geometry Brace Type According to Standard / National Annex
Materials EEIEN 1935-1-1:2004-11 = EWIDIN v |=
i+ Cross-Sections
Connections M Seftings.
Eoo;ndzonants Asymmetric =
Roof shape: @
++ Control Parameters ot Shape -/ LI e [ Cankiver m
i Effective Lengths - Duapitch Central bay m
_) Curved Capped with loose ridge wedge E
P
1 0
v
T
[
oM
J—
L
M Erace for timber
¥ structure
B[R 6 &
el ET——
-m -!] -_Ca\culat\on Mat. Annes... I l Feport... ] l RF-COMBI -DK -_Cancel

Figure 15.4: Window 1.1 General Data

For the Roof shape we select a Monopitch roof with Cantilevers.

We want to analyze the girder according to DIN EN 1995-1-1.

where we can check the standard's parameters (see figure below).

We click the [Edit] button shown on the left to open the dialog box National Annex Settings
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National Annex Settings - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 LE-J

General | Other | Standards Used

Partial Factor According to 2.4.1 Limit Values of Deformations.

PT: Pemanent and transient design situation - Characteristic: [rare] design situation according to 7.2

- Solid timber Th: 1.3004% Fixed on Both Sides Overhanging
- Glued laminated timber Th 1.30042 S0 Winst <1y 10004 2l 50042

AC: Accidental desi tuiati . . . "
R G S - STR: Deformation with design values according to 9.2.5

ThA 1.0000%

e CLIA: Winstd ETIEE ) <l 26002
Partial Factor According to EN 1995-1-2, 2.3
For tirmber in fire Tmgic 1.0000%

Modification Factor k-mod According to Table 3.1

Service Class
Loc 1 2 3
- Permanent: 06004 06001 0.5000%
- Long-term: 0,700 070042 055042
- M edium-term: 0.8000% 08000 0.6501%
- Short-term: 09004 0900} 07000
- Instantaneous: 11008 11000 0900}

Data for Fire Protection According to EN 1995-1-2, 2.3, Table 3.1 and 4.2.2

Softwood Glulam Hardwaood
Charring rate Bn: 0.80 0700 05515 [mm/min]
Increased charing  do: .00 .00 F.00E [mm]
Factar ki 1.2500% 11500 1.2500%
j ﬁ ak. ] | Cancel

L5 S

Figure 15.5: Dialog box National Annex Settings - DIN EN 1995-1-1

In accordance with clause 9.2.5 of DIN EN 1995-1-1, a deformation analysis for stiffening brac-
ings must be performed also for the ultimate limit state design if we don't carry out any more
accurate design. We restrict the deformations to 1/500 in the dialog section Limit Values of
Deformations.

A limit of 1/1000 is preset for the serviceability limit state design. In accordance with clause 7.2
of the standard, we could also calculate with 1/200 or similar values. In this case, the servicea-
bility limit state design would no longer be governing, of course, because then the mean val-
ues of the stiffnesses would be used for calculating the deformations. However, for the com-
mon setting of /1000 as limit deformation there are still some cases imaginable where the ser-
viceability limit state design becomes governing.

To avoid creating a multitude of combinations, we want to combine the load cases for the
characteristic situation including all loads so that all defined load cases are always combined.
So a division into the other design requirements of the standard is not necessary.
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1.1 General Data

Brace Type According to Standard / National Annex
BIEN 19951200411 ~ BEDN - ()
Settings
[] Cantilever m
Central bay
Capped with looze ridge wedge m
e
1 0
v
o
[
m
Brace for timber
structure
5 (E 5 (&
)l [ N |
[ ) [ Repar.. | [ AFCoME [ ok [ cancel |

Figure 15.6: Window 1.1 General Data, list Brace Type

We define the Brace Type by using the list.

The variant with steel ties requires a nonlinear calculation. Therefore, load combinations are
automatically created for this brace type. But the calculation is still performed according to lin-
ear static analysis.

The nonlinear calculation takes into account that a tension member is no longer effective in
the system if a compressive force occurs in the member. Then, the model will be calculated
without this tie in the following iteration steps.

Strictly speaking, the steel ties are truss girders with the member nonlinearity "failure under
compression” as they can transfer also bending moments outside the plane.

Tension

—/

Compression

Figure 15.7: Failure under compression
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15.2.2 Geometry

In the second program window, we enter the geometry of the bracing.

AN

Dlubal

r M
E RX-TIMBER - Brace - 2.01.0086 - [01.vrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 g
File Settings Help
Input Data 1.2 Geometry
i General Data
v Parameters Inner Span
Materials & Building Dimensions a | |Mumber of bays
- Cross-Sections Height [H T 6.000[m
Connections Depth [ER 40.000 [m
- Campanents (] Geometry
- Loads Input mode L. detta =
- Contral P Brace width w 4.800 |m r
i Effective Lengths Length L 15.000 | m
Inclination angle & 500|°
Support difference aH 1312|m |4
Left cant. length ka 0.000 [m
Right cant_ length kb 2170 |m
B Inner Span
Number of bays [Ne i hi
|dentical bay lengths | | [ -

B

Calculation

[Mat Arres.. | [ Repor. | [ RFcOMBI

L

Figure 15.8: Window 1.2 Geometry

We set the geometry Parameters according to the system description on page 162.

in freely definable bays:
1.2 Geometry
Parameters Inner Span - Bay Mo, 1
Mumber of bays M 5 | |Diagonal Type
Identical bay lengths a
Regular diagonals a
=1 Bay No. 1 E E
Bay length [Lin ] 3011 [m
Diagonal Type | | Descending '| B
58y No.2
Bay length [Lez |Ascendng [m | =
Diagonal Type | | Crossing
Bl Bay No. 2 L5 1 4
Bay length = 3011 |m
Diagonal Type | | Crossing |
= Bay No. 4
Bay length [Les | a0 m |-
==
| ; K ;
| / y x_.-"
| / 'y /
v \\ i
\'-\__,-"" kv
i
LAY
LAY
; '
— ; ',
/ B
K

Figure 15.9: Window section Parameters with different types of diagonals

To keep the effort for input as low as possible, we tick the check boxes for Identical bay lengths
and Regular diagonals.

If the boxes are clear, it is possible to combine any descending, crossing or ascending diagonals
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15.2.3 Materials

In window 1.3, we define the materials of the cross-sections. As timber and steel are often used
together in bracings, RX-TIMBER Brace offers us the entire range of steel grades.

Dlubal

-
E RX-TIMBER - Brace - 2.01.0086 - [0Lvrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02

]|

File Settings Help

Input Data
- General Data
- Geometry

- Cross-Sections
Corinections
Companents

-~ Loads

-~ Control Parameters

- Effective Lengths

Matl.
No.

1.3 Materials
Material
Description

Comment

1 | Glulam Timber GL24c | DIN 1052:2008-12

oftwood Timber C24 | DIN 1052.2008-12

Steel 5235 DIN 18800:1550-11

m

Calculation

Mat &nner. | [ Feport.. | [ RFCOMBI

L

Figure 15.10: Window 1.3 Materials

We access the material library by clicking the button [...] appearing at the end of the input row.

-
Material Library

===

Fitter
M aterial category group:

[ tetal

M atenial categary:

W Steel

Standard group:
DN

Standard:
=9 DIN 18800:1990-11

[ Include invalid

[] Favarites anly..

Material Properties

Material to Select

M aterial Descrption

I Stesl 5 275

M Stesl 5 355

M Fine Grain Steel 5 275N
I Fine Grain Steel § 275 M
B Fine Grain Steel S 355 N
B Fine Grain Steel S 355 M
B Fine Grain Steel S 460N
B Fine Grain Steel S 460 M
W Irproved Steel C 35+
W Irproved Steel C 45+
[ Stesl 5t 372

[ Steel USH37-2

[ Steel RSH37-2

RIE

Standard

91 DN 18800:1990-11
91 DN 18800:1990-11
591 DIN 18800:1930-11
5 DIN 18800:1990-1
5 DIN 18800:1990-1
5 DIN 18800:1990-1
5 DIN 18800:1990-11
= DIN 18800:1990-11
5 DIN 18800:1990-11
5 DIN 18800:1990-11
=9 DN 18300:1930-11
9 DN 18300:1930-11
9 DN 18300:1930-11

Steel S 235 | DIN 18800:19%0-11

| »

m

L

[ Main Properties

Modulus of Elasticity E 210000.0 | N/mm2
Shear Modulus G 81000.0 | N/mm2
Poisson’s Ratio v 0.296
Specific Weight v 78.50 | kN/m?
Coefficient of Thermal Expansion [:3 1.2000E05 | 1/C
Partial Safety Factor ™ 1.10
[ Additional Properties
Coefficient for Limiting Stresses of Welds | ow | 0.950 ‘
[ Thickness Ranget = 4.00 cm
Yield Strength [Fy | 240.0 | N/mm?
Uttimate: Strength [Fu | 360.0 | N/mm?
[ Thickness Ranget > 4.00 cm and t < 10.00 cm
Yield Strength fy 215.0 | N/mm2
Ultimate Strength Fu 360.0 | N/mm=2

&

Figure 15.11: Material Library
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15.2.4 Cross-sections

Cross-section types can be selected in a library by placing the pointer into the table row and
clicking the [...] button. It is also possible to enter cross-sections directly in table column A.

- ™
= R-TIMBER - Brace - 2.0L.0086 - [0Lvrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 u
File Settings Help
Input Data 1.4 Cross-Sections
Gt [ —— : c -
Geametry Section F
M aterials No Cross-Section Material Comment
Cross-Sections 1 | Rectangle 200330 1 - Glulam Timber GL24c | DIN 1052:2008-12
Connections 2 | Rectangle 120/120 2 - Softwood Timber C24 | DIN 1052:2008-12
E”mdpnnants 3 | Rectangle 100/140 2 - Softwood Timber C24 | DIN 1052:2008-12
nads
Round 20 .. 3-Steel 5 235 | DIN 18800-1550-11
i+ Cantrol Parameters I?_un =
i Effective Lengths 5
7
8
3
10
11 L
12 Z

Nat.Annes.. | [ Repot. | [ RFCOMBI

& 4

Figure 15.12: Window 1.4 Cross-Sections

[ Eesmrm i =)
Roted —— — S
Jo )] ) o ol o (7 ) [ 2 (] () (@ [@ | [
e ) [ )[o ] )fnd (=) ied el m | m][ e[
2 |[w]|[o]lc][C (v az]r][T]T]n]n
ledv]lo]m] [r][& BB
Buap on)(m]{m]m ojo][o|m
o(x])[7]]) [7][2][+])fed m(=](x]v
v)n])[z]) 1) =z ][1]r S——
HEHENREBRIRE [
oo L,
User-Defined From Cross-Section Program
d || B 12
—

Figure 15.13: Cross-Section Library

Unacceptable or illogical cross-sections are highlighted in red in window 1.4.

A B
Section
No Cross-Section Material
1 | Rectangle 200/330 1 - Glulam Timber GL24c | DIN 1052:2008-12
2 | Rectangle 120/120 2 - Softwood Timber C24 | DIN 1052:2008-12
3 | Rectangle 100/140 2 - Softwood Timber C24 | DIN 1052:2008-12
4 | Round 20 3-Steel 5 235 | DIN 18800:1330-11
5 | Rectangle 200,200 3-Steel 5 235 | DIN 18800:1330-11

Figure 15.14: Incorrect cross-sections highlighted in red
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15.2.5 Connections

We can define the connections separately for verticals, diagonals and crossing diagonals.

&= RX-TIMBER - Brace - 2.01.0086 - [01.wrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &j

File Settings Help

Input Data 1.5 Connections
i General Data
N Parameters X X
- Materiak C -
. Cross-Sections No. Components Connection Comment . y
‘.- Connections Crossing diagonal | Userdefined
‘... Components I Vettical i To Flange

- Loads
-+ Control Parameters
L. Effective Lengths

m

il n +

Connection Details

& Eccentricity -
In X - direction e-X 0.000 | m
In " - direction e-Y' 0.000 | m
B Sip
Possible in plane Y
Possible on Both members E
[ Connection Settings
Number of shear planes nsp 1
Fastener type
Number of fasteners n Nail k
[3 Fastener Settings Scraw
Smooth shank diameter d 5.0 | mm -
Nat Annex.. | [ Repott. | [ RFCOMBI ok -m

Figure 15.15: Window 1.5 Connections

In table column A Components, we specify the type of connection.

In table column B, we can decide if the stiffnesses are User-defined or determined by the pro-
gram. If we want RX-TIMBER Brace to calculate the stiffnesses, a database with connecting ele-
ments is provided. In this case, the eccentricities and connection values must be set manually.
The eccentricities always refer to the start node of the bay.

For the Crossing diagonal we enter an eccentricity of 0.500 m in the global direction X', and
another of 0.250 m in the global direction Y'. We don't modify the translational or rotational
spring stiffnesses.

Connection Details
& Eccentricity
In X’ - direction e 0.500 |m
In " - direction &Y 0.250 |m
E Stiffness
Along x
Aongy
B About z
Stiffness Cg 0.000 | kNm./rad

=00

Figure 15.16: User-defined input of Connection Details
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Excursus:

A connection with through bolts can be modeled in different ways.

<efX:500mm

Figure 15.17: Details of through bolt

This connection can be represented by three variants:

additional member (Dummy Rigid) ‘

static base system
e ™

/

Figure 15.18: Modeling of eccentricities

250 mm

1. The static base structure of RX-TIMBER Brace is used without considering eccentricities
(simplest possibility).

2. A member eccentricity is defined for the tension member.
3. A new member with a very high stiffness is inserted for modeling the eccentricity.

Variant 3 provides very realistic results (see figure below) but involves considerable effort. It
would be very difficult to do this kind of modeling in RX-TIMBER. Therefore, variant 2 is availa-
ble in the program to be a feasible and quick modeling option.
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EConnection | = || =] || 3 |

Internal Forces M [kM]

L
39.58 170,06
— —

1939

hdaec M: 3955, bin M -197 .43 ki

AN

Dlubal

EConnection | = || =] || 3 |

Internal Forces M-y [kim]
L

e

1194

-20.63
Macc M-y: 32.39, Min M-y: -51.21 kNm

E Connection

Global Deformations w [mm]
L

Figure 15.19: Internal forces and deformations for variants 1 to 3 (from the left to the right)

As you can see, variant 3 offers very realistic results. Variant 2 provides similar results, in particu-
lar for the deformations that are relevant for the brace. In variant 1, results are clearly different.
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15.2.6 Components

Dlubal

Now, we assign the previously defined connection to the components.

r ™
E RX-TIMBER - Brace - 2.01.0086 - [01.vrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 u
File Settings Help
Input Data 1.6 Components
- General Data
- Geometry Member Properties Optien
i Materials - B CE acl:t D E £ Assign individually to
| CrossSect mp nnection
E'Dss ections No. | Components Cross-Section Stat | End | Members | Comment Ha”_ge S
T |Fange 1 - Rectangle 200/350 | Glulam | 0 0 |12 (B eticals
-Loads 2| Vertical 2-Rectangle 120/120| Softwo | 0 0 |1313 Diagonals
- Control Parameters Crossing disgonal _f 4 - Round 20| Steel S 235 1 1 20:31 [] Crossing diaganals
*-- Effective Lengths ;
6
7
8
E]
;
n

T‘r’

YDA

Calculation

Mat énnes...| [ Fepot.. | [ RFCOMEI

&

Figure 15.20: Window 1.6 Components

For the crossing diagonals we select connection 1 for the Start and End of the members.

If you want to define the eccentricity of a member individually, you can assign a distinct con-
nection to each member in the window section Option. If the check boxes are ticked, it would
also be possible to assign each cross-section as you want (see figure below). The cross-sections
have to be defined previously in window 1.4 Cross-Sections.

1.6 Components

Member Properties Option
m c [D = F Assign individually to:
b Crozmn Flange members
No. Components Cross-Section Start End |Members| Comment .g
7| Flange 1 - Rectangle 200/390 | Gidlam Ti | 0 [NEER [¥] Vetticals
Vertical 2 - Rectangle 120,120 | Softwocr ] 0 0 13 Diagonals
3 | Vertical 2 - Rectangle 120/120 | Softwoo |0 1] 14 || Crossing diagonals
4 | Vertical 2 - Rectangle 120/120 | Softwoo |0 0 15
5 | Vertical 2 - Rectangle 120/120 | Softwoo |0 0 16
6 | Vertical 2 - Rectangle 120/120 | Softwoo |0 0 17
7 | Vertical 2 - Rectangle 1204120 | Softwoo |0 0 18
8 | Vertical 2 - Rectangle 1204120 | Softwoo |0 0 19
9 | Crossing diagonal | 4 - Round 20| Steel 5235 1 1 20-31
;

|

J ; b
i

Figure 15.21: Assigning structural components individually

However, the individual modeling involves a considerable modeling effort.
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We use the button [Preview of releases] to look at the members with the defined eccentricities
and stiffnesses in a table.

- 1
Releases &J

Releases

Huial/Shear Release or Spring[lM./m] Moment Release or Spring[lkNm./rad] -
N Vy Vz Mt My Mz

Ef e Mo, 13
Release at the member start
Release at the member end
Reduced release at the member start
Reduced release at the member end
E Member No. 14
Release at the member start
Release at the member end
Reduced release at the member start
Reduced release at the member end
E Member No. 15
Release at the member start
Release at the member end
Reduced release at the member start
Reduced release at the member end
E Member No. 16
Release at the member start
Release at the member end
Reduced release at the member start
Reduced release at the member end
E Member No. 17
Release at the member start
Release at the member end

m

OO0 Doool Oooo Dooo oooo
OO0 Doool Oooo Dooo oooo
OO0 Doool Oooo Dooo oooo
O DEOE COEOE ODEOE OEOE
EE EREE EEEE RREEE EEEE
EE EREE EEEE RREEE EEEE

o
s

L5 A

Figure 15.22: Dialog box Releases

Buttons for window graphic

In window 1.6 Components, like in all other program windows offering a graphical representa-
tion of the brace, we see several buttons to the right of the graphic (see Figure 15.21).

In the rendering display, it is difficult to see whether the release has been assigned to the cor-
rect member end. Therefore, a model display reduced to the centerlines is possible in addition
to the photo-realistic view. In the wireframe display model we see the members displayed as
lines so that releases can be clearly recognized. We can switch between both display options
with the [Display] button.

We use the button [Show Dimensions] to display the dimension lines on the bracing.

To turn on and off the numbering of nodes and members, we click the button [Show Number-
ingl.

The girder's view can be changed by using the [View] buttons for the directions -Y and Z. Then,
the graphic shows the brace displayed in the selected viewing direction.

The button shown on the left sets the isometric view.

We use the final button to reset the display of the entire model. This function is useful when a
maximized partial view was set, which is possible by using the wheel button of the mouse.
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15.2.7 Loads

In window 1.7 Loads, we have to specify several entries.

Dlubal

el )
0

Vb 2251+ [m/s]

0.747 5 [kN/mE]  Ré

Show Generated Loads.
resp,
Define Additional Loads...

&= RX-TIMBER - Brace - 2.01.0086 - [01wrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02
File Settings Help
Input Data 1.7 Loads
i General Data
- Geometry Number of Braces Imposed Load Category
s More than one EN1391-1-1: H
i+ Cross-Sections
i+ Cannections Equivalent Loads Snow Load
- Components
MHumber of members for one brace n: 41 [ Morth German Plain
Cortrol Parameters
H Value A
L. Effective Lengths Description KN/ml | Use WWind Load
T B Bekom 3 @ Determine automalically
LC1 - Seff-Weight + Roof Finish | gg 0.080 ‘wind zone
B Imposed Load Terrain category
LC21 - Imposed Load Inner Spz | gp opooo| O :
LC22 - Imposed Load Cantileve | qp ooo0| O fadaepialbasiclynd
[ Snow Load el
LC41 - Snow as 0040| OO [] Body shells with permeable walls.
EWind Load
LC51 - Wind Transversely to Ri 0000, [J () Define manually
LC52 - Wind Transversely to Ri pooo| O
LC53 - Wind Transversely to R op4s| O Peak velocity pressure q(z)
LC54 - Wind Transversely to Ri 0043 O
LC55 - Wind Parallel to Ridge | y 0.03%
LC56 - Wind Parallel to Ridge {1 | qwip.8) 0.033
[ Userdefined load
Number ]
Service Class.
. [
[ Hide Zera Yalues [ Hide Unused Yalues ] SELL
(ot () (0wl

Figure 15.23: Window 1.7 Loads

In the window section Number of Braces, we define how many bracings are provided for the

stiffening of the truss. For the normal case of a quadrilateral hall it would be reasonable to dis-

tribute the loads from wind flows among the braces. Therefore, we tick the check box More

than one.

Due to the hall depth of 40 m defined in window 1.2, there are two braces each with four truss
girders that must be stiffened by the bracing. Therefore, we enter the number 4 in the window

section Equivalent Loads.

We click the [Info] button to open a dialog box illustrating the load application.

p
Number of members for one brace

S

L5

Figure 15.24: Dialog box Number of members for one brace
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In the window section Equivalent Loads, we use the check boxes to decide if a load case is used
for the automatic combination. The Use options are especially helpful for user-defined loads
because this setting won't be overwritten by RF-COMBI.

Equivalent Loads

Mumber of members for one brace h: L= Igl
Walue
Description [kN./m] Use
il Permanent Actions
LC1 - Seff-Weight + Roof Finish | qg 0.080
= Imposed Load
LC21 - Imposed Load Inner Spz | qp 0000 J
LC22 - Imposed Load Cartileve | gp oo O
B Snow Load
LC41 - Snow Qs 040 OO
B Wind Load
LC51 - Wind Transversely to Ri | qwig.1.2) oooo| O3
LC52 - Wind Transversely to Ri | qwig1.5) 0000 | O
LC53 - Wind Transversely to Ri | qugg.r.a) 0odg| O
LC54 - Wind Transversely to i | quig.r.g) 04| O
LC55 - Wind Parallel to Ridge (i | gwip.2) 0.033
LC56 - Wind Parallel to Ridge (1 | gwip.5) 0.033
[ User-defined load
Mumber 0
| Hide Zero Values | | Hide Unused Values |

Figure 15.25: Window section Equivalent Loads

Here, it is recommended to Use load case 1 and the wind loads blowing on the gable. In most
cases, they result in the governing deformations of the brace.

We can hide the used loads by clicking the buttons [Hide Zero Values] and [Hide Unused Values].

In window 1.7, we continue with setting the Imposed Load Category affecting the automatic
superpositioning. When ticking the option North German Plain for the snow load below, an ac-
cidental combination is automatically created in RF-COMBI. Then, also the stiffnesses of the re-
leases and of the materials with the characteristic stiffnesses are recalculated.

Like in other programs of the RX-TIMBER family the Wind Load is generated automatically, but
it is also possible to define it manually.

We click the [Info] button to open the wind zone map of Germany. The relevant zone can be
taken over by double click.
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Figure 15.26: Wind zone map for Germany

The wind load is automatically interpolated for the selected roof inclination of 5°. Thus, in accor-
dance with DIN EN 1991-1-4, we have the following values for the pressure and suction areas:

Gust velocity pressure for wind zone 1 q(z)
External pressure coefficient for area D Cpe,10
External pressure coefficient for area D Cpe 10
Wind pressure Cpe - q(z) = Wep

Wind suction Cpe * q(2) = Wee

0.5 kN/m?

0.69 (interpolated for roof inclination of 5°)
0.27 (interpolated for roof inclination of 5°)
0.34 kN/m?

0.14 KN/m?

Based on these factors and according to the building height defined in window 1.2 Geometry,
the program calculates the wind load on the brace. To simplify the calculation, the program
applies the half of the height of the eaves as well as the half of the height on the ridge to the

load application area.

r T
x
o~

300

6.0

3.0

1801

Figure 15.27: Scheme for load application area

Entering wind loads manually is also possible for more accurate load applications like of a con-
crete ring beam for which only half of the load application area would have to be considered.
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In our example, the settings result in the following load ordinates for the wind pressure zone
(LC 155) with:

P1=Wep ~g~cosoc =034 kN/m’-(3-cos5°)=1.02 kN/m
The discrepancy of 0.03 kN/m results from the roundings in the manual calculations.
The load ordinate of the eaves for an eaves height of 5.33 m is:

Py =WeE -g{osa =0.34 kN/m?-(2.65-cos5°) =0.89 kN/m

XXX

= iz |
15

BEEEEDESEEAEENE

0217 0262 0303 0954 1000 1048

Figure 15.28: Load of wind pressure for brace 1

The load ordinates for the wind suction zone (LC 56) are the following:

P1=Wep ‘g~cosoc:0.14 kN/m?-(3-cos5°) =0.42 kN/m

The load ordinate of the eaves with the eaves height of 5.33 m is the following:

Py =Wep -g-cosa =0.14kN/m*-(2.65-c0s5°) =0.37 kN/m

e, Pty T, ~ Pt
0.350 0.E70 0329 0409 0423 0448
W W R
P PG Y LY 1
F 1T = 1% ' S T 4 T = 1% F 1T = T% = T%
e bl e e e i oY

Figure 15.29: Load of wind suction for brace 2

The required equivalent load can be calculated according to eq. (9.37) of DIN EN 1995-1-1:

=Ny
301

dq =k

Alternatively, we can insert the values from window 2.4 Support Forces of the RX-TIMBER Glued
Laminated Beam program into window 1.7 by using the clipboard (Ctrl + C and Ctrl + V).
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r
ﬂ RX-TIMBER - Glued laminated beam - 2.01.0086 - [0&.gl.rh2] - DIN EN 1995-1-1/NA:2010-12/41:2012-02

)

File Settings Help
Input Data 2.4 Support Forces
i Beam Type and Material A g [ C D I Ei 3 G gL
Geometry LC LC/ Left Support Right Support Equiv. Load | Max Moment Tl
: Loads RC RC Description Ay kN | Az kN] By kM] | Bz kN] q [kN/m] My, [kNm]
t-- Control Parameters Load Cases (Ct Values)
Results LC1 | Self-Weight + Foof Finishes 0.000 39.965 0.000 48764 0.08 132,350
s tConbinations [C&1 | Snow 0.000 20422 0.000 25078 0.0 66522
Design - &l [C51 | Wind Transversely to Ridge {eft 3452 21525 0.000 19.253 DD 53894
-+ Design by Location = [C52 | Wind Transversely to Ridge (eft 0.252 1698 0.000 2623 0.00 2576
- Support Forces LC53 | Wind Transversely to Ridge fig 5.755 2159 0.000 37678 0.0 72715
LCB4 | Wind Transversely to Ridge g -5.755 -21.5596 0.000 -37.678 0.0 72718 =
LCB5 | Wind Parallel to Ridge (A) -2.458 -15.087 0.000 -13.667 0.0 58525
LC56 | Wind Parallel to Ridge (B) -2.394 -13.576 0.000 -13.786 0.0
Max 0.252 39.965 0.000 48764 | | 1E | Deselect Ctrl=U
Min -5.755 -21.925 0.000 -37.678 |
o | C Ctri+
Result Combinations for Utimate Limit State (Design Values) (STR) ctriec |
RC1 |g 0.000 53.953 0.000 65.831 S
RCZ [g+s 0.000 84.586 0.000 103.448 Gk
RC3 [g+s+wiglA) 3107 £4.853 0.000 86.121 ) —— |
RC4 |g+s+wigl.B) 0.227 83.058 0.000 105.6809 | | 4 B St
RCE |g+s+wiqr.A) 5179 £5.149 0.000 69538 |
RCE |g+s+wigr.B) 5179 65.149 0.000 69538 [ ="
RCY |g+s+wipA) -2.212 71.007 0.000 51.148 || [
RCB | g +s +wip.B) 2155 72.367 0.000 91041 |
RCI |g+wiqlA) 5178 21065 0.000 36.952
RC10 | g +wigl.B) 0.378 51.406 0.000 69.766 % | set
RCT1 | g+wiarA) 8632 21559 0.000 931a]| ., e I
Tilt. morment for Aial force in Equiv. load ]
pinned suppart T4 3481 [kMm] compr. edge M4 TEA08 [kM] foribeam o @ Save.
! Impaort... [
Caleulation [ Details.. l I Mat. Ainnex... l [ Fepait... ] [ RF-COREBI l | [1]'8 | Cancel

&

Figure 15.30: Window 2.4 Copying Support Forces in program RX-TIMBER Glued Laminated Beam

We use the button [Show Generated Loads] shown on the left to open the dialog box Load
Cases where we can check the generated loads.

~
Load Cases ﬂ
Load Case Self-weight
LC Mo LCiol - » D K Short description: g Consider with
factor: =
Description:  Selfweight + Roof Finishes
Load Type: Imposed Load Category: Load Duration Class
@ Permanent LDC: | Permanent
. Comment
“Wariable
Accidental i
Seizmic e
Load Load Case LC101
B C b [ E [ F [ & H J ]
Load Load Parameters Distance |Across Tot
Load Type Direction | Load Reference | p kN/m] pz A B in% Length Comment
Line Load YL Inner Span 0320 O O

oo~ | | | | R

L

Figure 15.31: Dialog box Load Cases

Here, we can freely define the loads like in all other programs of the RX-TIMBER family.
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15.2.8 Control Parameters

In window 1.8 Control Parameters, we set only the design of the Ultimate limit state. Usually,
this design is sufficient because the program also analyzes the limitation of the deflection to
u < 1/500 according to clause 9.2.5 of DIN EN 1995.

mim RX-TIMBER - Brace - 2.01.0086 - [01.vrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 {&j
File Settings Help
Input Data 1.8 Control Parameters
i General Data
g Geometry Design of Special Settings for Glulam
- Maeials Staic equiibrium (EQU)
Cross-Sections o
é--Ennneclinns | Ultirnate limit state (STR)
i Compongnts
Serviceability limit state
Fire protection
F 30-E
FED-E
F 30-E
F |45
Calculation Parameters
Generate supplementary combinations
from favorable permanent actions
Distibute permanent load span-by-span
To Displ
e Number of member divisions for
| Suppart forces = result diagrams: 10
I
F ? @ Caleulation Mat. Annex... | | Repatt... | | RF-COMBI Cancel

Figure 15.32: Window 1.8 Control Parameters

|m We click the button [Nat. Annex] to open the dialog box National Annex Settings (see Figure
. 15.5, page 165) where we can define the partial safety and modification factors as well as the
limit deformations.

g When determining the stiffnesses RX-TIMBER performs a double calculation of the internal
forces and deformations:

When designing the ultimate limit state we have to calculate, in accordance with clause 2.2 of
EN 1995-1-1 or clause 8.2 of DIN 1052, with the mean stiffness that is to be divided by the par-
tial safety factor. In the serviceability limit state design, however, we have to apply the charac-
teristic mean stiffnesses.

The combinatorics for the serviceability limit state design is globally solved in the program
RX-TIMBER Brace with the rare characteristic combination according to EN 1991, respectively
DIN 1055. The equation (22) according to DIN 1055-100 is:

=1 i=1

£y rare =E{>_: G @P @O @ Y ‘Pn,;'Qk,i}
i

Equation 15.1: Combination expression according to DIN 1055-100 for rare (characteristic) combination

Furthermore, note the following for the slip moduli Ks.r of the release stiffnesses: They must be
divided as well by the partial safety factor 1.3 in the ultimate limit state design. For the service-
ability limit state design the program calculates with the characteristic displacement of Kser.

RX-TIMBER calculates the data in a double calculation loop: In the first calculation run, the in-
ternal forces and deformations are determined in the ultimate limit state design on the design
level. In the second calculation run, the program overwrites this stiffness of the materials and
end releases and calculates the deformations with the characteristic stiffnesses.
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15.2.9 Effective Lengths

To be on the safe side, we select the factor  with 1.0 in our example. The values are preset by
the program so that no data modification is required in this window.

- ™
:I'E RX-TIMBER - Brace - 2.01.0086 - [01.vrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 ﬂ
File Settings Help
Input Data 1.9 Effective Lengths
igtecalbat A g c D [ E [ F G [ H [ 1 J -
Geam.elry Compenent | Buckling | Length Buckling About Auwis y-y Buckling About Ais z-2 F
M aterials No description Possible | I[m] |Possble | Bery | lefy[m] |Possble | Befz | lerzlm] Comment
Cross-Sections Vertical 4,300 1.000|  4.800 1.000| 4800

Conneclions
Components
Loads

Control Parameters

m

[¥4
(] (o) (o

& o

Figure 15.33 Window 1.9 Effective Lengths

15.2.10 RF-COMBI

We use the button [RF-COMBI] shown on the left to access the add-on module RF-COMBI inte-
grated in RX-TIMBER. In RF-COMBI we can check the combinations generated in the program's
background.

-
RF-COMBI - [01.vrb.rh2]

|Fi|e Settings Help

; Action Categories 1
i Action Categories 2

Figure 15.34: RF-COMBI window 1.2 Load Cases in Actions

In the list with the created cases (top left), two cases are available for the ultimate limit state
design: As already mentioned in chapter 15.1, members may fail in particular load arrange-
ments. To cover all eventualities, all loads are applied again in the reverse direction and com-
bined automatically.

For more detailed information about the features of RF-COMBI, see the manual available for
download at www.dlubal.com. We click [OK] to return to RX-TIMBER Brace.
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15.3 Results

15.3.1 Load/Result Combinations

We use the [Calculation] button to calculate the entered data. Window 2.1 shows the ultimate
limit state designs for all combinations together with the respective design ratios. As already
mentioned, RX-TIMBER automatically creates load combinations in case of a material nonline-
arity (which means failing tension members). Then, window 2.1 is renamed in Load Combina-

Load combination
co

A load combination is used to superimpose load cases, that means all
loads of the load cases in question are summarized.

Result combination
RC

A result combination sums up the results of the contained load cas-
es. Therefore, always two result values per location are available:
maximum and minimum.

It is possible to determine the extreme internal forces and defor-
mations from different load cases, load or result combinations by an
Or combination.

Table 15.1: Difference between load and result combination

When we perform a linear calculation, it does not matter which type of superposition is select-
ed. But for a nonlinear calculation it is only the load combination that provides reasonable re-

sults!
&= RX-TIMBER - Brace - 2.01.0086 - [01.vrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.1 Load Combinations
GereralData I — B | ¢ [ o [ E [ F |
- Geometry Design Factor Manc.
- Materials co CO Description Load Cases Stuation LDC kmod Design
- Crass-Sections
Connections [ COT " 1.35°1LC1 UB Permanent 0.600 0.20
-+ Companents C02 |g+wip.B) 1.35°LC1 + 1.50°LCE6 UB Short tem 0.900 0.31
- Loads C03 |g 1.35°LC101 1]} Pemanent 0.600 0.27
- Control Parameters C04 |g+wipA) 1.35°L.C101 + 1.50°LC155 1} Shorttem 0.500 0.82
- Effective Lengths
Results
- Design - Al
-+ Design by Components
Design by Crozs-Section
- Design by Member
-- Degign by »-Location
-+ Support Forces
&) Mas: sz [ <1 ] =0 hy
T g @ Calculation |Nat. Ahines... | | Feport... | | RF-COMBI | Cancel

Figure 15.35: Window 2.1 Load Combinations
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15.3.2 Design-All

Window 2.2 Design - All shows us an overview about the governing designs for each design
situation. In this way, we can see overloaded areas immediately.

gi= R¥-TIMBER - Brace - 2.01.0102 - [01.vrb.rh2] - DIN EN 1895-1-1/NA:2010-12/41:2012-02 ﬁ
File Settings Help
Input D ata 2.2 Design - All
- General Data B | C [D ] E -
- Geometry Member | Location
- Materials No x [m] RC Ratio Design acc. to Formula
" ETDSS'SE_CUUHS 18 0.000| CO4 0.12 | =1 | 102) Cross-section resistance - Compression along the grain acc. to 6.1.4
-+ Connections 13 0480 col 002 =1 |111) Cross-section resistance - Shear dus to shear force Vz acc to 617 £
Companents 18 0.480 | Co2 0.02 =1 | 151) Cross-section resistance - Uniaxial bending acc.to 6.1.6
- Loads 15 2400 coi 0.09 =1 | 153) Cross-section resistance - Biaxial bending acc. to 6.1.6
- Cantrol Parameters 13 0480| CO2 0.03|£7 | 161) Cross-section resistance - Uniaxial bending about y-axis and tension acc. to 6.2.3 | —
- Effective Lengths 0.10 =1 | 163) Cross-section resistance - Biaxial bending and tension ace. to 5.2.3
Fesults 18 0480 | CO4 0.04 £ 171) Crogs-gection resistance - Uniaxial bending sbout y-axis and compression acc. to 6.
[l a Cobinations 18 2400 CO3 0.09 =1 | 173) Cross-section resistance - Biaxial bending and compression acc. to 6.2.4
“ b -‘~'1 2 4747] CO4 0.35 =1 | 291) Cross-section resistance - Tension acc. to 6.2 3 steel member -
esign by Components
-- Design by Cross-Section Max 051 =1 @ %% B
-+ Design by Member
- Design by #-Location lntermedlate resulfts - x 2400 m - COL:g | Rectangle 1212
- Support Forces i Design Hatio H
Normal Force (Tension) Na 0.375 kN
Cross-Sectional Arsa A 144.00 | em2
Tensile Stress a0, 0.0 | N/mm2 Eq. {6.36)
Moment My,d 0.279 | kNm =
Section Modulus Wy 288.00 | em® =l ¢
Bending Stress Tm,y.d 1.0 | N/mm2 i E
Moment Mzq 0.024 | khm
Section Modulus W 238,00 cm?
Bending Stress Om.zd 0.1| N/mm2 ;
Tensile Strength Frox 14.0 | N/mm2 [8] Tab.1 z
Partial Factor ™ 1.300 Tab.23 [em]
Modfication Factor K mod 0.600 Tab. 3.1 ;
Tensile Strength Fro.4 6.5 | N/mm2 Eq.(2.14) |~
Caleulation MNat. Annex l [ Repait ] [ RF-COMBI l

Figure 15.36: Window 2.2 Design - All

We have different possibilities for filters and result diagrams to evaluate the results (see chap-
ter7).

Please note the following for the Result Diagrams on Member: It is not possible to represent all
results in the result diagram because RX-TIMBER Brace uses lots of members. Therefore, the re-
sult diagrams show only the results of the member that is selected in the current program
window. If we place the pointer in the table row of member 13 as shown in the figure above
and open the result diagram, the diagram window only shows us the internal forces and de-
signs for member 13.

<9 Result Diagram on Member = | B ||
Sets o |3 ]2 > % BB KRR ELE Ta s oo et A
|[E| 5o | RX-TIMBER - Max, Desigf | @ =
LC1: Self-Weight + Roof Finishes 1.000 Z.000 3.000 4,000 4.800
HaVIGEOT | [ C56: Wind Paralielto Fidge (B) renn o nnninnnennenfinann o nnninna nnawtinnd x| 0000 [ Foed
LC101: Seff-Weight + Roof Finishes =M13a
LC155: Wind Parallel to Ridge (A) i ]
-0 a1y 35lcr =] Resuls Max. Design Ratio
CO2:1.35°C1 + 1.50°LC56 x Mase_ Design Ratio
C03: 1.35°LC101 fm] g
C04:1.35°LC101 + 1.50°LC 155
FRX-TIMBER - Max. Design Ratio [ - 0.000 0602 «
H ' ' H H ' ' H H 0.480 0623
E i E 0.960 0.641
5 : 1440 0654 =
0602 — : 1.920 0661
m -
i & § & B & EB B 3 ! MR 9,400 0664 |
,,,,,, S =S e s e .= = 2 2830 0.661
3.360 0.654
An nea1 T
[ Maoe/Min Only [~ Edges Only
4 m +
Results 4 b
Selects the current load case, load ¢ or result ¢ Be: XYZ 00,00,00m | End XY¥,Z: 00, 48,00m Order: 13 .|

Figure 15.37: Result diagram on member 13
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15.3.3 Design by Components

The results window shows the governing designs for the structural components Front flange,
Rear flange, Verticals and Diagonals.

p ™
gi= RA-TIMBER - Brace - 2.01,0102 - [01.wrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 g
File Settings Help
Irnput Data 2.3 Design by Components
- General Data B c [b E o
- Geometry Member | Location |
- Materials o x [m] RC Ratio | Design acc. to Formula
- Cross-Se.ctmns Front flange. members: 1-6
- Cannections 15067 Co4 | 0.32[ <1 |391) STR - Deformations for design values acc. to 9.2.5 - Inner span. y-dirsction
- Eun:jponents 3 27178 Co4 | 0.17[1 [392) STR- Dy s for design values acc. to 9.2.5 - Cantilever, y-diection
- Loads
- Contiol Parameters Rearflange. members: 7-12
- Effective Lengths 9 1506 Co4 | 0.32[<1 [391) 5TR - Def s for design values acc. to 9.2.5 - Inner span. y-direction
Results 12 2178 o4 | 017]<1 392 STR-D 1 for design values acc. to 9.2.5 - Cartilever, y-direction
- Load Combinations
~ Design - Al Vertical Mo. 1 <
- Design by Cross-Section Max: 0] ,? @ @ & % E ]
- Diesign by Member
- Design by w-Location ﬁntermedia'te results - % 1.506 m - CO4: g+ w(p,A) ‘ Rectangle 20/39
- Support Forces Matenial Data - Glulam Timber GL24c 200
Cross-Section Data
[] Deformations
Direction x Wx 0.4 |mm
Direction y Wy -9.6 \mm =
Direction z wz 46.3 | mm E ==ty
= Design Ratio
Deformation in Span Winst,y.c 9.6 [mm
Reference Length | 15.057 [m
Limit Value Criterion /... 500.00
Limit Value of Deformation Winst lim 301 |mm z
Design Ratio n 032 £1 [em]
=

Caleulation [Nat Annes ] [ Report l [ RF-COMBI

& J

Figure 15.38: Window 2.3 Design by Components

15.3.4 Design by Cross-Section
Window 2.4 lists the designs sorted by cross-sections.

If no individual settings were specified in window 1.6 Components, this results window repre-
sents the clearest and most helpful table where the results in our example are listed separately
for chord, verticals and diagonals.

- ™
i_E RX-TIMBER - Brace - 2.01.0102 - [01.vrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 ﬂ
File Settings Help
Input D ata 2.4 Design by Cross-Section
- General Data B C [ D E -
- Gieometry Member | Location B
- Materials Ho x [m] RC Ratio | Design acc. to Formula
- Cross-Sa.ctmns Cross-section No. 1, members: 1-12 E
- Connections 3 1506 CO4 | 032[<1 [391)STR- Dy s for design values ace. to 9.2.5 - Inner span, y-direction
Ean:jnonents 12 2178] o4 | 0.17[=1 [392)STR- D s for design values ace. to 9.2.5 - Cantilever, y-direction 4
oads
Contiol Parameters Cross-=section No. 2, members: 13-19
Effective Lengths (0000 co4 0.12[ <1 [ 102) Cross-section resistance - Compression along the grain acc. to 6.1.4
Results 13 0480 CO1 0.02 =1 | 111) Cross-section resistance - Shear due to shearforce Vz acc.t0 6.1.7
Load Combinations 18 0480 co2 0.02[=1 [ 151) Cross-=section resistance - Uniadal bending acc. to 6.1.6
gesign EAI‘E 15 2400 CO1 0.09=1 | 153) Cross-section resistance - Biaial bending acc. to 6.1.6 2
Esign omponents
RO Maw [ 081 (21 (] @ 2% E ]
Design by Member
- Diesign by xLocation Pntermediﬂte results - x:0.000 m - CO4: g + w(p,A) ‘ Rectangle 12112
- Suppart Forces Shear Force Vy.d -0.020 [kN - 12.00
Shear Force Vg 0.232 | kN
Torsion Mr 0.000 | kNm X
Moment My 4 0.000 | kNm |
Moment Mzq 0.000 | kNm =
i Design Ratio o Vr
Nomal Force {Compression) Ng 25.953 | kN :
Cross-Sectional Area A 144.00 | cm?
Compressive Stress Ge.d 1.8 N/mm2 Eq. (636) |E
Compressive Strength [ 21.0 [ N/mm2 8], Tab 1
Partial Factor ™ 1.300 Tab. 23 =
Modfication Factor kmod 0.900 Tab. 3.1 [cm]
Compressive Strength feng 14.5 | N/mmZ Eq. (2.14)
Design Ratio n [XE3 1 862 |~ &=

Calculation [Nal.Annex ][ Report. I[ RF-COMBI ]

& J

Figure 15.39: Window 2.4 Design by Cross-Section
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15.3.5

The number of x-locations set in window 1.8 Control Parameters has an effect on the amount of
data displayed in window 2.6.

Design by x-Location

s RX-TIMBER - Brace - 2.01.0102 - [0L.wrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 &J
File Settings Help
Input Data 2.6 Design by x-Location
- General Data BE_| E [ D[ E -
- Geametry Member | Location
- Matenals No % [m] RC Ratio Design acc. to Formula
Cross-Sections 1 Member MNa. 1
-+ Connections 0.000 | CO4 0.03 =1 | 391) STR - Deformations for design values acc. to 9.2.5 - Inner span, y-direction
- Compangnts 0,502 CO4 0.11 =1 | 391) STR - Deformations for design values acc. to 9.2.5 - Inner span, y-direction
- Loads 1004 | CO4 016 =1 |391) 5TR - Deformations for design values acc. to 9.2.5 - Inner span, y-direction
-+ Contral Parameters E 0.1% =1 |391) STR - Deformations for design values acc. to 9.2.5 - Inner span, y-direction
Effective Lengths _E 0.21 =1 | 391) STR - Deformations for design values acc. to 9.2.5 - Inner span, y-direction
Figsults 0.22 =1 |337) 5TR - Deformations for design values acc. to 9.2.5 - Inner span, y-direction
-+ Load Combinations 0.23 | £1 |391) 5TR - Deformations for design values acc. to 9.2.5 - Inner span, y-direction
- Design - Al -
Design by Components —
- Design by Crozs-Section M 081121 e 29D @ b1
- Design by Member
- Fntermediate results - 3 2008 m - CO4: g + wip,A) | Rectangle 20/38
Material Data - Glulam Timber GL24c Za100
Cross-Section Data
[ Deformations
Direction x Wx 0.3 mm
Direction y Wy 6.3 mm 2
Direction z Wz 1593 'mm @ R
i Diesign Ratio S B
Defomation in Span Winst,y. 63| mm ;
Reference Length i 15057 | m >
Limit Value Criterion /.. 500.00 v
Limit Value of Deformation W inst,lim 301 | mm z
Design Ratio n 0.H =1 [em]
-] ]
Calculation Mat. Annes... I l Feport... ] l RF-COMBI -m -m

Figure 15.40: Window 2.6 Design by x-Location

The stress and stability analyses are already presented in previous examples. That's why we
want to have a closer look at the most interesting bracing designs such as the analysis of de-
flection in the ultimate limit state design.

Analysis of deformation according to DIN 1052, paragraph 8.4.3(9)

If we don't perform a design that is more accurate, the calculated deflection from g4 and other
external actions must not exceed 1/500.

Here, the stiffnesses are applied on safety level by the program.

Stiffness properties Properties for ultimate limit state | Mean values
. . Emean
Modulus of elasticity E=—"> Emean
Tm
Gmean
Shear modulus G=—" Grmean
™
. KLI mean 2
Slip modulus Kumean =——— Kumean == Kser
' M 3

EN 1194.

The mean values of the stiffness can be found in annex F of DIN 1052, respectively EN 388 or
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In our example, we get the following stiffness properties for load bearing capacity, serviceabil-
ity and fire resistance of the respective components as shown in the table below.

The stiffness properties of the fire resistance are to put on the same level with the ones for an
accidental combination.

Component | Material | Load bearing capacity Serviceability Fire resistance
Chord GL24c | 11120 — 892 kN/cm? Emean= 1160 kN/cm? | Emean

G- 51930 — 454 KN/ cm? Grean=590 KN/cm? | Grmean
Verticals C24 E— 111(;0 846 kN/ cm? Emean= 1100 kN/cm? | Emean

G- 61930 — 5371KN/cm? Giean=690 KN/cM? | Grmean
Diagonals | 5235 E— % —19091kN/cm? | E=21000 kN/cm? | -

G= 811?0 =7364kN/cm? | G=8100kN/cm® | -
Connection i Ky mean :Kll;ni Kser Ku,mean

M

The governing load combination CO4 with the actions 1.35 - LC101 + 1.5 - LC155 features the
following loads, internal forces and deformations.

Loads

COd 01 354 C10 + 1 S0fLC15S
Loads [kkin]

1226 1.2894 1.353 1.432 1.a00 1.569

Figure 15.41: Loads
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Deformation

Global Deformations u-Y [mm]
CO4 0 1.35°LC101 +1.500LC185

><

A

Member 3
u¥ =77 mm
¥

Figure 15.42: Deformations uy
Internal forces
Internal Forces M [ki]
04 : 1.350LC101 + 15000155

18.02

11.57 1.7
13_9‘2 - —F

Dlubal

Figure 15.43: Axial forces N

Internal Forces -z [khm]
CO4 113550101 + 1.50%LC155

303

-3.48
-415

Figure 15.44: Moments Mz
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Deformation analysis

The deformation in the lower chord member 3 in direction Y is calculated by the program with
7.7 mm. The deformation of the tension diagonals is larger, of course, but irrelevant for the to-
tal deformation. Thus, we obtain the following design ratio:

Deformation = Winst =-7.7 mm
Limit value = Winstiimit = 1/500 = 15.06 m / 500 = 30.1 mm

Design ratio
Winst/ Winstlimit = 7.7 mm / 30.1 mm = 0.26 => 26 % design ratio

The girder is sufficiently stiff for the deformation analysis.

Design of tension members

As we can see in Figure 15.43, several diagonals are failing under the load, which means that
they do not provide any internal forces.

The maximum tensile force occurs on the diagonal member 21 (left bay) with a force of 18.02 kN.
Tensile stress N/ A=18.02 kN /3.14 cm? = 5.74 kN/cm?
Design ratio

One  5.74kN/cm® 574 kN/cm?
f,q  24kN/cm® — 24kN/cm?

Tm 1.1

=0.26<1

The member is used with a capacity of 26 %.

We do not analyze the chord because it has already been designed in the program RX-TIMBER
Glued Laminated Timber. However, we need to consider the axial forces of the brace in a recal-
culation with RX-TIMBER Glued Laminated Timber.

188 I Program RX-TIMBER © 2013 Dlubal Software GmbH




15 Brace

AN

15.3.6 Support Forces

Dlubal

Window 2.7 Support Forces is the final results window. The support forces are shown for all four
supports of the brace.

In addition, a max/min evaluation of forces is displayed. In this way, the forces to be transferred
can be quickly determined.

- ™
i RX-TIMBER - Brace - 2.01,0102 - [0Lwrb.rh2] - DIN EN 1995-1-1/NA:2010-12/A1:2012-02 u
File Settings Help
Input Data 2.7 Support Forces
- General Data B c [ b [ E F [ G [ H o
Geometry LC Support Support Reactions [lkN] Support Moments JlkNm] F
- Materials co Description No Px | Py | Pz Mx My | Mz
. CIDSS-SEICUDHS Load Cases (Ck istic Values)
- Connections Seff-Weight + Roof Finishes 1 0.000 0.000 3653 0.072 0.000 0.000
- Companents 2 0.000 0.000 4574 0.0 0.000 0.000
Loads 3 0.000 2409 3653 0.075 0.000 0.000 |-
-+ Control Parameters 4 0.000 2.409 4574 0.099 0.000 0.000 ]| 7
-- Effective Lengths LC56 | Wind Parallel to Ridge (B) 1 0.000 0.000 0.000 0.002 0.000 0.000
Results 2 0.000 0.000 0.000 -0.002 0.000 0.000
Result Combinations 3 0.000 5298 0.000 0.003 0.000 0.000
- Design - Al 4 0.000 5.666 0.000 -0.003 0.000 0.000
-+ Design by Campanents LCI01 | Self-Weight + Roof Finishes 1 0.000 0.000 3.653 0.075 0.000 0.000 1
-+ Design by Cross-Section 2 0.000 0.000 4974 -0.059 0.000 0.000
- Design by Member 3 0.000 -2.408 3653 0.073 0.000 0.000
D esign by x-Location 4 0.000 -2.408 4574 010 0.000 0.000
§ Suppart i LC155 | Wind Parallel to Ridge (A) 1 0.000 0.000 0.000 -0.009 0.000 0.000
2 0.000 0.000 0.000 0.00% 0.000 0.000
3 0.000 -11.218 0.000 -0.003 0.000 0.000
4 0.000) 12076 0.000 0.003 0.000 0.000
Max 1 0.000 0.000 3.653 0.002 0.000 0.000
Min 1 0.000 0.000 0.000 0.075 0.000 0.000
Max 2 0.000 0.000 4974 0.009 0.000 0.000
Min 2 0.000 0.000 0.000 0.0 0.000 0.000
Max 3 0.000 5.298 3653 0.075 0.000 0.000
Min 3 0000 -11.218 0.000 -0.003 0.000 0.000
Max 4 0.000 5.666 4.974 0.1 0.000 0.000 | ~
Caleulation Mat. Annex... I [ Repatt... ] [ RF-COMEI

&

Figure 15.45: Window 2.7 Support Forces

15.3.7 Printout Report

The printout report documentation is similar to the one described in the examples presented
in chapter 10and 11.
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A Curved beam 29
Additional load 48 Cut-to-grain angle 54
Archive 21 D

ASCllI file 78 Decimal places 87
Attic 36, 39 Default printer 68, 85
Axial spacing 37 Deflection 123
B Deformation 53, 56, 66
Beam height 52 Deformation coefficient 113
Beam type 29 Delete a model 20
Bearing capacity 61 Delete a project 16
Bending load 120, 143,159 Design 51,62
Bending stress 100 Design ratio 62
Brace 162 Design situation 61
Bracing 39 Details 54
Browse through WiNAOWS ..........ceeeeeeserseercerce 28 Directories 25
Building dimensions 36 Disconnect a folder 16
C Display properties 89,90
Caleulation 54,60 Dlubal recycle bin 24
Calculation parameter 53 Double tapered beam 2
Cantilever 29, 36, 38, 46, 50 Drag-and-drop 69
Center line 51 E

Column 51,52, 124 Earth quake 12
Combination coefficients 43 Edge beam 37,42
Company address 74 Effective lengths 113
Company header 73 Effects of continuity 37
Company logo 74 Excel 90
Compression strength 58 Exit RX-TIMBER 28
Connect folder 15 Export results 90
Connection partial factor 33 Extract from archive 22
Context menu 69 F

Continuous beam 107 Factors 30
Control parameter 51 Favorable actions 53
Copy model 19 Filter 72
Coupled purlin 148 Filter function 62
Coupling 151,161 Finger-jointed CONNECION.....ccuucvevmecervecermeenrsees 146
Coupling element 151,160 Fire protection 51,57,62
Cover 81 Fire resistance class 51
Create model 26 Fish beam 29,104
Create project 14 Fonts 80
Cross-section library 52 Frame 133
CSV export 920 G

Current project 13 Gap-filling strength 33
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General data 26 Model 13
Geometry 36 Model description 26,73
Glued-laminated beam 92 Modification factor ... 57,62,117
Glued-laminated timber ..........eeneeenecennennne 31,57 Monopitch roof beam 29
Grab mode 70 N

Grain 55 National annex 6,30,56
H Navigator 28
Header template 74 Network 11,25,27
History 21 Network projects 27
Horizontal load 12 New page 69
| Notch 29
Import project folder 18 (0]

Imposed load 42 Open model 19,25
Info parameters 40 OpenOffice 90
Inner beam 42 Optimization 52
Installation 9 Oscillation design 53,66
Intermediate results 63 Overhang 44
J P

Joint strength 34,35 Page numbering 74
L Page preview 70
Lamella thickness 38,52 Parallel beam 29
Lateral buckling 36,39, 53 Parallel installation 1
Lateral buckling analysis 121 Partial safety coefficients .......ccmeeeeneecevsereunnees 115
Lateral buckling design.............. 101, 105, 145, 161 Partial safety factor 56
Lateral buckling moment 39 PDF file 86
Lateral support 39 Permeable walls 46
Layout 80 Pitched cambered beam 92
LDC 62 Plausibility check 37
Load 49 Plywood 34
Load case 48 Print file 85
Load category 42 Print graphic 77
Load direction 50 Print text 77
Load reference 50 Printing 85
Load types 50 Printout report 68, 82
Loading a1 Printout report header .........ccovveceneeernererecenenns 73,74
Loading due to shear force.................. 120, 130, 158 Printout report template 79
Location x 53 PRO.DLP 15
Location X 63, 64 Program filter 14
Lock graphic 76 Project description 17,73
Logo 74 Project Manager 11,13
M Pull-off strength 161
Material 31 Purlin 39,148
Material library 31,41 R

Member divisions 53 Ratio 63

192

I Program RX-TIMBER © 2013 Dlubal Software GmbH



B: Index _I_/ S
Dlubal

Recycle bin 16, 20, 24 Stiffening for transversal tension ... 32,57
Redistribution of moments.........cccooeeeenveeeernccrrnees 159 Stresses 58
Reduction of internal forces .........occeseeceerncenns 55 Sub-project 15
Rename model 20 Support 51,54
Report template 79 Support compression 121
Restrictions 12 Support conditions 52
Result combination ..........cecvecnneeencs 59,61, 63,67 Support forces 65
Result diagram 64,67,75 Support springs 52
Results windows 60 Support width 37
RF-COMBI 50,59, 113 T
Roof edge 36 Tapered members 53
Roof load 41 Text file 78
RTF file 78,85 Thumbnail image 23
RX-TIMBER 1 n Tilting moment 65
S Timbger grade 31
Screw load bearing capacity .......occeeeeeseeeessseennnne 33 Topography type 43
Selection in Printout rePOIt........ocveeereresereseeesersenes 71 Torsion 54
Selection mode 70 Torsion design 102
Self-weight 41,42,49 Trapezoidal load 50
Service class 43 U
Service class category 50 Ultimate limit state 51,62
Serviceability 51,61, 62,132 Units 87
Set language 82,88 Updates 1
Shape 52 User profile 87
Shape coefficient 45 Vv
Shear factor 57 VCmaster 36
Shear stress % Volume factor 58
Short description 48,61 w
Size of bore 33

Wheel button 50
Snow guard 45

Wind load 12,45, 49
Snow load 12,43

Wind pressure 47,138
Snow load zone 43

Wind suction 47,138
Solid wood 34

Wind zone 45
Span deflection 66

Wind zone map 46
Special settings 54

Window 28
Standard 30,58

Wood material strips 34
Start program 12

Wood plates 35
Start RX-TIMBER 12

Wood-based plates 32
Steel bars 32,33

Wood-based strips 32
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