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1. Introduction
1.1 Add-on Module RF-TIMBER Pro

RF-TIMBER Pro is one of the add-on modules integrated in the RFEM user interface. Use the
program to perform the design of timber members and sets of members, based on the de-
sign concepts of DIN 1052:2008, Eurocode 5 (EN 1995-1-1:2010-12 + A1:2008) or

SIA 265:2003. Country-specific regulations concerning Eurocode 5 are taken into account
by national annexes (NAs). You can take advantage of the national documents that are al-
ready implemented, but you can also define your own limit values or create new NAs. The
list shown on the left includes the NAs available for EN 1995-1-1 and is constantly being
expanded.

RF-TIMBER Pro performs all typical ultimate limit state designs as well as stability and de-
formation analyses. The stability analysis is carried out according to the equivalent member
method or the second-order analysis. When the equivalent member method is applied, the
program considers intended axial compression along the grain, bending without compres-
sion force, bending and compression, shear from transverse force as well as bending and
tension. Fire resistance is designed according to DIN 4102-4, EN 1995-1-2 or SIA 265.

In timber construction the serviceability limit state represents an important factor for struc-
tural calculations. Therefore, you can assign load cases, groups and combinations individu-
ally to various design situations. The limit deformations are preset, for example by the na-
tional annex, and can be adjusted, if necessary. In addition, it is possible to specify refer-
ence lengths and cambers that will be considered accordingly in the design.

As RF-TIMBER Pro like other add-on modules is completely integrated in RFEM, the design-
relevant input data is already preset when you have started the program. Subsequent to the
design, you can use the graphical RFEM user interface to evaluate the results. The entire de-
sigh process is presented properly and in a consistent form in the global printout report.

Finally, RF-TIMBER Pro offers you an automatic cross-section optimization including export
option for transferring modified cross-sections to RFEM. Separate design cases allow for a
flexible analysis of several structural components in complex structures.

We hope you will enjoy working with RF-TIMBER Pro.

Your team from ING. SOFTWARE DLUBAL
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1.2 RF-TIMBER Pro - Team

The following people were involved in the development of RF-TIMBER Pro:

Program coordination

Dipl.-Ing. Georg Dlubal Ing. Jifi Hanzalek

Dipl.-Ing. (FH) René Flori Dipl.-Ing. (FH) Bastian Kuhn
Programming

Ing. Zdenék Kosacek Ing. Roman Svoboda
Dipl.-Ing. Georg Dlubal DiS. Jiti Smerak

Cross-section and material database
Ing. Ph.D. Jan Rybin Jan Brnusak

Program design, dialog figures and icons

Dipl.-Ing. Georg Dlubal Ing. Jan Milér
MgA. Robert Kolouch

Program supervision

Ing. Jifi Hanzalek Dipl.-Ing. (FH) Bastian Kuhn
Zdenek Kodera

Manual, help system and translation

Dipl.-Ing. (FH) Bastian Kuhn Mgr. Petra Pokorna
Dipl.-Ing. (FH) Robert Vogl Jan Jefabek
Dipl.- U. Gundel Pietzcker

Technical support and quality management

Dipl.-Ing. (BA) Markus Baumgaértel Dipl.-Ing. (FH) Bastian Kuhn

Dipl.-Ing. (BA) Sandy Matula M.Sc. Dipl.-Ing. (FH) Frank Lobisch
Dipl.-Ing. (FH) Steffen ClauB Dipl.-Ing. (FH) Alexander Meierhofer
Dipl.-Ing. (FH) Matthias Entenmann M.Eng. Dipl.-Ing. (BA) Andreas Niemeier
Dipl.-Ing. Frank Faulstich M.Eng. Dipl.-Ing. (FH) Walter Rustler
Dipl.-Ing. (FH) René Flori M.Sc. Dipl.-Ing. (FH) Frank Sonntag
Dipl.-Ing. (FH) Stefan Frenzel Dipl.-Ing. (FH) Christian Stautner
Dipl.-Ing. (FH) Walter Frohlich Dipl.-Ing. (FH) Robert Vogl

1.3 Using the Manual

Topics like installation, graphical user interface, results evaluation and printout are de-
scribed in detail in the manual of the main program RFEM. The present manual focuses on
typical features of the add-on module RF-TIMBER Pro.

The descriptions in this manual follow the sequence of the module's input and results tables
as well as their structure. The text of the manual shows the described buttons in square
brackets, for example [Apply]. At the same time, they are pictured on the left. Expressions
appearing in dialog boxes, tables and menus are set in italics to clarify the explanations.

At the end of the manual, you find the index. However, if you don’t find what you are look-
ing for, please check our website www.dlubal.com where you can go through our FAQ
pages by selecting particular criteria.
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1.4 Open the Add-on Module RF-TIMBER Pro

RFEM provides the following options to start the add-on module RF-TIMBER Pro.

Menu

To start the program in the menu bar,

point to Design - Timber on the Additional Modules menu, and then select
RF-TIMBER Pro.

[ Additional Modules | Window  Help

: g 18| o B e W S

Stresses »i@@ﬁﬁﬂ?tﬂﬁﬁ' @ [T=| 2
Shape Properties 3

Design - Steel 4

Design - Concrete 4

Design - Timber 4 m RF-TIMBER. Pro Design of Timber Members
Design - Aluminium 4 ED BF-TIMEER Design of Timber Members
Dynamic 4

Connections 3

Foundations 4

Stability 3

Towers 3

Others 4

Figure 1.1: Menu Additional Modules — Design - Timber — RF-TIMBER Pro

Navigator
To start RF-TIMBER Pro in the Data navigator,

select RF-TIMBER Pro in the Additional Modules folder.

Project Mavigator x
ET® RFEM -
5@ Truss girder

-1 Structural Data

- Loads

- Results

-] Sections

- Printout Reports

<) Guide Objects

= Additional Madules
----- T SHAPE-THIN 7 - Design of thin-walled cross-sections

&8 SHAPE-MASSIVE - Design of massive cross-sections

----- = RF-5TEEL Surfaces (2003) - General stress analysis of steel surfaces
----- =| RF-STEEL Surfaces - General stress analysis of steel surfaces

----- L| RF-STEEL Members - General stress analysis of steel members
----- Ee| RF-STEEL EC3 - Design of steel members according to Eurocode 3

..... ) RF-FE-LTB - Lateral-torsional and torsional-flexural buckling analysis by FEM
----- «+ RF-COMCRETE Surfaces - Design of concrete surfaces

----- = RF-COMCRETE Members - Design of concrete members
----- | RF-COMNCRETE Columns - Design of concrete columns
w RF-PUNCH - Punching shear design of surfaces
----- [:_] RF-TIMBER Pro - Design of Timber Members
----- B, RF-TIMBER - Design of Timber Members
m RF-DYMNAM - Dynamic Analysis (Basic, Addition I, Addition IT) -

m

E™ Data 9 pisplay 4 I

Figure 1.2: Data navigator: Additional Modules — RF-TIMBER Pro
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Panel

RE-TIMEER Fro CAL -Truss |21 @ = In case RF-TIMBER Pro results are already available in the RFEM structure, set the relevant
LCT - Self-weight L@ RF-TIMBER Pro design case in the load case list of the RFEM menu bar. Use the button [Re-
L2 - Snow sults on/off] to display the design criteria on the members graphically.

LC3 - Live load
LG1 - Bearing capacity

LG2 - Servicaabil When the results display is activated, the panel appears showing the button [RF-TIMBER
FtF-TlMBEFthcm-Tmss hich he add- dul
RF-TIMBER Pro CAZ - Truss ace. to theory Pro] which you can use to open the add-on module.

Panel x

Max
Design Ratio [-]

DIE]

1.00
030
[R:11]
n.za
n.s0
0.s0
0.40
030
n:z2o
nao
n.oo

Max : 099
Min : 0.00

FF-TIMBEF, Pro |
E@ 4

Figure 1.3: Panel button [RF-TIMBER Pro]
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2. Input Data

The design cases are defined in several input tables. For members and sets of members you
can use the [Pick] function to select them graphically.

When you have started RF-TIMBER Pro, a new window opens where a navigator is displayed
on the left, managing all tables that can be selected currently. The pull-down list above the
navigator contains the design cases that are already available (see chapter 7.1, page 54).

If you open RF-TIMBER Pro in an RFEM structure for the first time, the module imports the
following design relevant data automatically:

e Members and sets of members

e Load cases (LC), load groups (LG) and load combinations (CO)

e Materials

e Cross-sections

e Internal forces (in background, if calculated)

To select a table, click the corresponding entry in the RF-TIMBER Pro navigator or page
through the tables by using the buttons shown on the left. You can also use the function
keys [F2] and [F3] to select the previous or subsequent table.

]
a

Click [OK] to save the entered data and quit the add-on module RF-TIMBER Pro. When you
click [Cancel], you quit the module but without saving the data.

i

Cancel

2.1 General Data

In table 1.1 General Data, you select the members, sets of members and actions that you

want to design. The tabs are managing the load cases, groups and combinations for the
different designs.

2.1.1 Ultimate Limit State

RF-TIMBER Pro - [Truss girder] [ 55
File Edit Settings Help
CAT - Truss v| h.l General Data |
I'?DUt Data Design of According to Code / Annex
VP Members: 5.7.1012,14 Y & | BEEN 199511200411 ~ E
Cross-sections . = o | (P o
Sets 1.2 4 Al DIN -
Load Duration and Service Cla: lgl = lg/ l@/
i-- Effective Lengths - Members " -
‘.. Effective Leﬂgths - Sete of Men Ultimate Limit State | Servicesbility Limit State I Fire: Haslstance‘ z
?elv;:e;ah\ll\ty Da'tf o Existing Load Cases Selected for Design mm
Ir& Frotechon - Members » A
. Fire Protection - Sets of Membe L1 Self-weight LG1 TG [1.35°LF1 +LF11) | FU
2| Snow > LBz | TB [1.35LF1 + 15LF| FU E
LC3 Live load Bl 2] LG3 TG (1.39°LF1 + 15LF | FU |
LC4 Wind pressure LG4 TG [1.35°LF1 + 1.5°LF [ FU 1 h
LCS wind suction LG5 TG [1.35°LF1 +1.50:L | FU [ |
011 | Imperfection - [@] |E& TG [1.35:LF1 + 150 | FU (1
Load Groups and Load Combinations E LG7 TG (1L.35LF1 + 075 FUI =
LGt &1 (LF) s LG2 TG [1.35LF1 + 0751 | FU
LGz 51 (LF2 + 0ED-LF4) LGI TG [1.35°LF1 + 1.05% FLl_"
LG23 G1 [LF2 + 0.70°LF3 + 0,604 - D'esign Situation; L Timber Design of
LG24  |G1 [LF2+0.70F3) 55| ® Fundamental FU Provirpedmit L
LG25 G1 [LF4) Accidental AC - DIN 1052:2008-12
LG26  |G1 DELFZ+LF4) - B Ea. esr oL e
Design according to equivalent member method h / \
N
4 M 3 ~
T ? @ | Calculation | | Details... | | Mat. Annex... | Graphic: Cancel

Figure 2.1: Table 1.1 General Data, tab Ultimate Limit State
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Design of

The design can be carried out for Members as well as for Sets of members. If you want to
design only selected objects, clear the All check boxes. Then you can access the two input
fields to enter the numbers of the relevant members or sets of members. To select the ob-
jects graphically in the RFEM work window, use the [Pick] button. The list of the preset
member numbers can be selected quickly by double click and overwritten by entering the
data manually.

In case no set of members has yet been defined in RFEM, you can create a new set of mem-
bers in RF-TIMBER Pro by using the [New] button. The dialog box that you already know
from RFEM appears where you can specify the data for a new set of members.

When you design a set of members, the program determines the extreme values of the de-
signs of all members contained in the set of members and takes into account the boundary
conditions of connected members for the stability analysis. Subsequent to the calculation,
the additional results tables 2.3 Design by Set of Members, 3.2 Governing Internal Forces by
Set of Members and 4.2 Parts List by Set of Members will be displayed.

According to Code / Annex

In the selection field on the top right, you specify the standard by which you want to per-
form the design. The following codes can be selected:

e DIN 1052:2008-12
e EN 1995-1:2004-11
e SIA 265:2003

When you select the European standard Eurocode 5, you also have to specify the national
annex whose parameters will be used for the design and the deformation's limit values.

Use the [Edit] button to open a dialog box where you can check and adjust, if necessary,
the parameters of the standard or the currently selected NA. The dialog box is described in
chapter 2.1.4 on page 12.

Existing Load Cases / Load Groups and Load Combinations

These two dialog sections list all load cases, groups and combinations defined in RFEM that
are relevant for the design. Use the button [P] to transfer selected load cases, groups or
combinations to the list Selected for Design on the right. You can also double-click the
items. To transfer the complete list to the right, use the button [»»].

When load cases or combinations are marked by an asterisk (*) like load case 11 in Figure
2.1, they cannot be calculated. Those load cases are cases without load data or pure imper-
fection cases.

Please note that only load combinations for which the program can determine clear minima
and maxima (which means alternative combinations with the superposition criterion Per-
manent) are allowed for the design. When you select an unacceptable load combination,
the following error message will be displayed:

RF-TIMBER FPro
Warning Mo. 687

LG1:

Ermor in input datal

The LC [LG, CO] selected containg either no loading or
imperfection(z] only or has been incomectly defined,

"\ -

Figure 2.2: Warning appearing when an unallowable load combination is selected

I Program RF-TIMBER Pro © 2011 Ing. Software Dlubal
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A multiple selection of load cases is possible by means of the common Windows function
holding down the keyboard key [Ctrl]. In this way, you can transfer several load cases simul-
taneously.

Selected for Design

The column on the right lists the loads selected for the design. Use the button [«] to re-
move selected load cases, groups or combinations from the list. You can also double-click
the entries. With the button [€«], you can transfer the entire list to the left.

The analysis of an enveloping Or load combination is often carried out more quickly than
the design of all load cases and groups that have been globally set. However, please be
aware of the restriction mentioned above: The load combination must contain only load
cases, groups or combinations that are superimposed with the Permanent criterion. Fur-
thermore, when you design a load combination, please keep in mind that it is difficult to
see the effect of the actions contained in a CO.

2.1.2 Serviceability Limit State

RF-TIMBER Pro - [Truss girder] [
File Edit Settings Help
CA1 - Truss v| h.l General Data |
Input Data Design of According to Code /Annex
I8 General Data — °
Materials Members: 57101214 Y Al | EEIEN 199541200411 ~ -
- Cross-zechions 2| [ [ | [ | &
Sets: 1.2 a Al DIN -
i Load Duration and Service Cla lEI = lE/ l@/
i Effective Lengths - Members
. Effective Lengths - Sets of Men| | Ulimate Limit State Servicesbilty Limit State | Fire Fesistance | mm
-?ew::e;ab\ll\.t}l Da;: b Existing Load Cases Selected for Design m
- Fire Protection - Members e g g
‘... Fire Protection - Sets of Membe Le Self-weight LG21 G1 [LF2) st
Lc2 Srow > | [Lezz |61 (F2+060°F4) |SC [ E
LC3 Live load ey LG22 G1 (LF2+070LF3+ |5C |
L4 Wind pressure LGz24 G1 [LF2+070°LF3) | SC h
LCS Wind suction LG25 G1 [LF4] sC [ ]
SO | Imperfection - [ 2] |LG2E  |GT (OFLF2+LF4) |sC (1.
Load Groups and Load Combinations E LG27 G1 [D5LF2+ 0.7z ST m
LG TG (1.35°LF1 +LF1) prs LG28 G1 [07LF3+LF4) SC
LG2 TG [1.35°LF1 «15LF2 LI LG23 |61 (LF3) L ¢
LG3 TG (1.35°LF1 + 1.5LF2 + 0. Design Combination ace. to 2.2.3: "4 Timber Design of
» ” — Members and Sets of
LG4 | TG [1.35LF1 + 16LF2+ 1. | @@ winst o Members according to
LG5 TG [1.35LF1 + 1 50LF2 +° ] win # - DIN 1052:2008-12
. . il . - EN 1995-1-1:2004-11
LGE TG [1.35°LF1 + 1.50°LF4 +1 13 wiin-we 52 - SIA 265:2003
Design according to equivalent member methad - / \
| i |
] T 3 .
7 ? @ | Calculation | | Details... | | Mat. Arnex... | Graphic Cancel

Figure 2.3: Table 1.1 General Data, tab Serviceability Limit State

Existing Load Cases / Load Groups and Load Combinations

In these two sections, all load cases, load groups and load combinations are listed that have
been created in RFEM.

Selected for Design

Adding and removing load cases, load groups and load combinations is described in the
previous chapter 2.1.1.

10
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Design Combination

It is possible to assign different limit values for the deflection to the individual load cases,
groups and combinations. First, select the relevant action in table Selected for Design. To
assign the selected design combination, click the blue checkmark button [¥]. The following
criteria are available for EN 1995-1-1:

W, for a permanent action (SC)

o Wy, for a leading variable action (S1)

e wy, - w, for aleading variable action with camber (52)
The limit values of the deformations are specified in the standards or NAs and can be ad-
justed for the different design combinations in the corresponding parameter settings (see
Figure 2.5, page 13).

The reference lengths that are decisive for the serviceability limit state design are managed
in table 1.8 (see chapter 2.8, page 27).

Comment

In this input field, you can enter user-defined notes describing for example the action com-
binations of the current design case.

' Ing. Software
Dlubal
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2.1.3 Fire Resistance

RF-TIMBER Pro - [Truss girder]

File Edit Settings Help

CA1 - Truss vJ |l..1 General Data |
Ir’:put Data - Design of According to Code / Annex
T . )
Members: 5.7.10.12,14 [CJan | EEEN13951-1:200411 u
Cross-sections . : [«
H Set: 1.2 3 Al DIM -
i+ Load Duration and Service Clag = =
i Effective Lengths - Members - - —
" Effestive Lengihs - Sets of Men Ultimate Lirit State | Serviceability Limit State ‘ Fire: Resistance ‘ m
?Ierv;a;abﬂ:?y Da: x Existing Load Cases Selected for Design mm
o Fie Frotection - Members . A - -
' Fite Protection - S ets of Membe LC1 Self-weight co3 Fire protection
L2 |Snow E
LC3 Live load Ell s3]
LC4 Wind pressure h
LCS Wind suction [ ]
*LC1 Imperfection 2 m
Load Groups and Load Combinations E :

LGSE Té (LF1 + 050°LF4 + LF11) |«
LG5S T& [LF1 + 0.30°LF3 + 0507
LGED T4 (LF1 + D.50°LF3 + LF11)
col Ultirnate it state

coz2 Serviceability

Timber Design of
Members and Sets of
Members according to
- DIN 1052:2008-12

- EN 1995-1-1:2004-11
— - 5IA 265:2003

- —

Comment

Design according to equivalent member method

< 1 »

@ EE

l Caleulation ] { Details I INal Annex Graphic: Cancel

Figure 2.4: Table 1.1 General Data, tab Fire Resistance

Existing Load Cases / Load Groups and Load Combinations

In these two sections, all load cases, load groups and load combinations are listed that have
been created in RFEM. Thus, it is required for the fire protection design that the superposi-
tion in an appropriate combination must have been done already in RFEM.

Selected for Design

Adding and removing load cases, load groups and load combinations is described in chap-
ter 2.1.1. The load selection must include the actions and combinations that have been cre-
ated in RFEM specifically for the fire protection design.

The fire protection design is performed by means of a reduced cross-section. In the dialog
box National Annex Settings (see Figure 2.5) as well as in the Details dialog box, tab Fire Re-
sistance (see Figure 3.4, page 32), you can define detailed specifications for the fire re-
sistance design.

2.1.4 Standard Parameters

With the lists of the selection fields in the upper right corner of table 1.1 General Data, you
can define the standard or NA whose parameters you want to apply to the design and the
limit values of the deformation.

Use the [Edit] button to check the preset parameters of the active code or NA. If necessary,
you can adjust the settings (see Figure 2.5).

To create a user-defined national annex, use the [New] button.

The buttons in the bottom left corner of the NA Settings dialog box allow you to save modi-
fied values as default setting. Furthermore, you can use the buttons to import saved pa-
rameters or to restore the program presettings.

A user-defined national annex can be deleted by using the [Delete] button.

12
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Moreover, all input tables provide the button [Code] or [Nat. Annex] which you can use any
time to access the Settings dialog box.

A three-tab dialog box opens.

General

National Annex Settings - DIN EN 1995-1-1/NA:2010-12 [

General | Other Settings | Used Codes

Partial Factor Acc. to 2.4.1

Limit Values of Deformations Acc. to Table 7.2

PT: Pemmanent and temporary design situation - Characteristic {rare) design situation

- Solid wood | 130015 Fixed on Both Sides Overhanging
- Glulam | 1300/ SC: winst =14 300K k! 150
AC : Accidental design situation - Quasi-permanent design situation

| 1.000E S1: Wfin 1 2504 <lk! 1250

52: - =1 1505 2l This (72

[ Import from Table 1.2 Materials Wiin - We k e
Partial Factor Acc. to EN 1885-1-2, 2.3
For timber in fire g 1.0005

Modification Factors k-mod Acc. to Table 3.1 Maximum Cut-to-Grain Angle

Service Class

LoC 1 2 3 Used limitation es| 2000
- Permanent: 0,600 0.600 1% 0.500 %
- Long: 0.700% 0.700 % 0.550 %
- Middle: 0.800 % 0.800 % 0,650
- Short: 0.900 % 0.900 % 0.700 %
- Very short: 11005 11005 0.900 %
Data for Fire Resistance Design Acc. to EN 1995-1-2, 2.3, Table 3.1 and 4.2.2
Conif. Wood Glulam Leaf Wood
Chaming rate Bn: 0.80= 0.70 = 0.55 | [mm/min]
Increased chaming  do 7.00= 7.00= 700 [mm]
Factor kii: 1255 115 12505
K (0] 3 ] [ Cancel

. A

Figure 2.5: Dialog box National Annex Settings, tab General

Partial and modification factors, limit values of deformations

The dialog sections above allow you to check and, if necessary, to adjust the Partial Factors
and Limit Values of Deformations as well as the Modification Factors k., for the different
design situations.

In addition, it is possible to change the Maximum Cut-to-Grain Angle, if required.

Data for fire protection

The design for the event of fire is performed with an ideal remaining cross-section. The pa-
rameters Charring Rate B, and Increased Charring d, used to determine the remaining cross-
section are predefined for the material types coniferous, glued-laminated and leafy timber
but can be adjusted, if necessary.

The Factor k;; is used for the determination of the 20%-quantile of the strength and stiffness
from the 5%-quantile.

Program RF-TIMBER Pro © 2011 Ing. Software Dlubal
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Other Settings

In the second tab of the dialog box National Annex Settings you find different factors sig-
nificant for the design.

Dlubal

-

National Annex Settings - DIN EN 1995-1-1/MNA:2010-12

(S

Other Settings | Used Codes

Shear Factor

According to 6.1.7
Userdefined
Solid wood

Gluedaminated timber

Interaction Coefficient

According to 6.1.6

() Userdefined

Rectangular cross-section

(Other cross-sections

Torsion Coefficient

According to 6.1.8

() Userdefined

Rectangular cross-section

Round profile

() Userdefined
ker : Solid wood Kvol :
ker : Gluedaminated timber Kvol : l:l
Factor of Stress Distribution
@ According to 6.1.6
() Userdefined
km Double tapered beams Kdis
km :

Reference Volume

(@) According to 6.4.3

B @) @) (*

ok ] [ Cancel

.

Figure 2.6: Dialog box National Annex Settings, tab Other Settings

Used Codes

The third tab of the dialog box National Annex Settings informs you about the codes ac-
cording to which the design will be performed.

Used Cods

No.

Code

BUA DIM EN 1995-1-1:2005-12+A1:2008-09/NA:2010-1 | Part 1-1: General - Common rules and rules for buildings (Including: Comigendum 1:2010-

Code Description

[21 | DIN EN 1995-1-2:2006-10/NA:2009-06

3] | DIN EN 1590:2002-11<A1:2006-04/NA:2009-05
4] | DIN EN 1991-1-1:2002-10
5] | DIN EN 1991-1-3:2004-09/NA:2007-05

Part 1-2: General - Structural fire design
Basis of structural design

Part 1-1: General actions - Densities, self-weight, imposed loads for buildings
Part 1-3: General actions - Snow loads

1

[61 | DIN EN 1951-1-4:2005-07

DIN EN 1194:1333-05

[81 | DIN EN 338:2010-02

Part 1-4: General actions - Wind loads
Timber structures - Glued laminated timber - Strength classes and determination of chara
Structural timber - Strength classes

Figure 2.7: Dialog box National Annex Settings, tab Used Codes
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Material
Description

B[ Gluelam Timber GL28c | EN 1995 ~]

Poplar and Coniferous Timber C14  Dlag EN 1995 .
Poplar and Coniferous Timber C16  DIN EN 1555
Poplar and Coniferous Timber C18  DIN EN 1555 =
Poplar and Coniferous Timber C20 DIN EN 1555
Poplar and Coniferous Timber C22  DIN EN 1555
Poplar and Coniferous Timber C24  DIN EN 1555
Poplar and Coniferous Timber C27  DIN EN 1555
Poplar and Coniferous Timber C30 DIN EN 1555
Poplar and Coniferous Timber C35 DIN EN 1555
Poplar and Coniferous Timber C40 DIMN EN 1535 _

Dlubal

2.2 Materials

The table is subdivided into two parts. In the upper part, the materials used for the design
are listed. In the Material Properties section below, the properties of the current material,
i.e. the table row currently selected in the upper section, are displayed.

Materials that won't be used in the design appear gray in color. Materials that are not al-
lowed are highlighted in red. Modified materials are displayed in blue.

The material properties required for the determination of internal forces in RFEM are de-
scribed in detail in chapter 5.3 of the RFEM manual. The design relevant material properties
are stored in the global material library and preset automatically.

To change the units and decimal places of material properties and stresses, select Units and
Decimal Places on the module's Settings menu (see chapter 7.4, page 59).

RF-TIMBER Pro - [Truss girder] —c
File Edit Settings Help
£l - Truss ~ | .2 Materials [
Input Data . \gl B Special Seftings acc.to At 3.2 or 3.3
.. General Data Material Material
No. Description Comment
- Crass-sections I W Giliefam Timber GL25c | £ 1555-1-) '”Craa:e °{ G s ENE
- Load Duration and Service Clay 2 | M Gluelam Timber GL24h | EN 1385-1 Freorang e
Effective Lengths - Members 3| Fine Grain Stesl 5 460 N | EN 1011
- Effective Lengths - Sets of Men L & | [
- Serviceability Data -
: '?'E gmt“tf”” : ':Elmbf';l 1 Fiaterial Broperties 1|1 ace. to 3330 for Gludam
* Fire Frotection - Sets of Membe 5 RSTAB Relevant Flat Ended Bending (hy]
: = with b= GO0 mrn (B endin
Madulus of Elasticity iE 1260.00 kaC""f or b= 600 mm [Teston] z
Shear Modulus G 72.00 | kN/em<
Unit Weight . 1 370 kN/m* [ ace ta 2 3[MA.E). Edgewise Bending
Coefficient of Thermal Expansion o 5.0000E-D6 | 1/°C [Mz) For Glulam Timber
Partial Safety Factor ™ 1.25 Cansisting of Minimum of Four
E Design Relevant Side by Side Lamellas
Characteristic Strength for Bending Fmk 2.80 | kN/ecm?
Characteristic Strength for Bending for Middle Lam | fm,k internal 240 kaCI'ﬂf Material Mo, 1 Used in
Characteristic Strength for Tension feok 1.65 kN/om2 | ppee.
Characteristic Strength for Tension Perpendicular | Frzox D04 kN/om2 sections: 1.3
Characteristic Strength for Compression feok 2.40 | kN/ecm2
Characteristic Strength for Compress. Perpendiculz | fe 50k 0.27 kM/cm2 Members:  1-51214-18
Characteristic Strength for Shear/Torsion Fuk 0.27  kN/em2
Denstty Pk 380,000 | ka/m3 Sets 2
Modulus of Elast?c:rry Parallel i Ep.05 1020.00 kacmf T Length £2.80 [m]
Modulus of Elasticity Perpendicular Ego,05 3250 | kN/cm2
Shear Modulus Gos 53.30 kN/cm2 | T 'Weight 2393 [1]
] T 3
@ (8] [=] alculation etailz... at. Annes.. raphic ancel
YIRENES Caleul Detail Nal, & Graph 0K Cancel

Figure 2.8: Table 1.2 Materials

Material Description

The materials defined in RFEM are already preset. If you modify the Material Description
and the manually specified entry is listed in the material library, RF-TIMBER Pro will import
the corresponding material properties.

You can modify the material by using the list: Place the cursor in a table row of column A,
and then click the button [¥] or use the function key [F7] to open the list shown on the left.
Subsequent to the selection, the program will update the design-relevant properties.

In accordance with the design concept of the timber codes, the list includes only materials
of the Timber category. The import of materials from the library is described below.

Basically, it is not possible to edit the material properties in RF-TIMBER Pro. Therefore, if you
want to apply modified stiffnesses, you have to define a new material with the relevant
characteristic values by entering new data in the material library (see chapter 5.3 in the
RFEM manual).

Program RF-TIMBER Pro © 2011 Ing. Software Dlubal
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Material Properties

The partial safety factor y,, represents the safety factor used to calculate the design values
of the material stiffnesses. By means of this factor the program reduces the characteristic
strength value for bending f,,, tension parallel f,,, tension perpendicular f, o, compres-
sion parallel f_,,, compression perpendicular f_qy, as well as for shear and torsion f,, ac-
cording to Equation 2.1.

The factor yy, as described for example in EN 1995-1-1, eq. (2.14), must be taken into ac-

count for the ultimate limit state design.
Xk
Xg =Kmod "
™

Equation 2.1: Reduction of characteristic strength by modification and partial safety factors

The partial safety factor can be adjusted in the Settings dialog box, tab General (see Figure
2.5, page 13).

Material Library
Numerous materials are available in the library. To open the library,
select Material Library on the Edit menu

or use the button shown on the left.

Material Library [

Fitter Choice

Material to Select
Poplar and Coniferous Timber C40 DIM EM 1995-1-1:2010-02 -

Wighael Exzsmny
e DIN EN 1955-11:2010-02

] Poplar and Coniferous Timber C45

Tinber Poplar and Coniferous Timber C50 DIN EN 1955-1-1:2010-02

Code Group: Gluelam Timber GL24h DIM EM 1595-1-1:2010-02

(DN EN +] | Gluelam Timber GL26h DIN EN 1955-1-1:2010-02
Gluelam Timber GL32h DINEN199511:201002 |=

Code:

[DIN EW 1935-1-1:2010-02

Gluelam Timber GL3Eh
Gluelam Timber GL24c:

DIN EW 1935-1-1:2010-02

DIN EW 1935-1-1:2010-02
DIM 2010

DIN EW 1935-1-1:2010-02
DIN EW 1935-1-1:2010-02 -

B X

Gluelam Timber GL28c | DIN EN 1995-1-1:2010-02

Gluelam Timber GL32c
Gluelam Timber GL36c

Shaow:
[ Materials of '0ld' Cades
[ Favarites Orly...

Material Constants

E RFEM Relevant -
Modulus of Elasticity iE 1260.00 | kN/em2
Shear Modulus G 72.00 | kN/em2
Unit Weight T 3.70 | kN/m?
Coefficient of Thermal Expansion o 5.0000E-06 | 1/°C
Partial Safety Factor M 1.30

E Design Relevant E
Characteristic Strength for Bending Fmk 2.80 | kN/cm2

Characteristic Strength for Bending for Middle Lamellae Fm k internal 240 | kN/cm2

Characteristic Strength for Tension 1.65 | kN/cm2
Characteristic Strength for Tension Perpendicular 0.04 | kN/cm2
Characteristic Strength for Compression 240 | kN/cm2
Characteristic Strength for Compress. Perpendicular 0.27 | kN/cm?2
Characteristic Strength for Shear/Torsion 0.27 | kN/cm?2

Density Pk 380.000 | ka/m3 -

Ok

L. A

] [ Cancel

Figure 2.9: Dialog box Material Library

In the Filter Choice section, Timber is preset as material category. Select the timber grade
that you want to use for the design in the list Material to Select. The corresponding proper-
ties can be checked in the dialog section below.

Click [OK] or use the [] button to import the selected material to table 1.2 of RF-TIMBER
Pro.
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Chapter 5.3 of the RFEM manual describes in detail how materials can be filtered, added or
rearranged.

A member whose material neither belongs to the "timber" category nor corresponds to the
selected standard cannot be designed. A corresponding message will be displayed when
you start the calculation.

2.3 Cross-sections

This table lists the cross-sections that are relevant for the design. In addition, the table al-
lows for the definition of optimization parameters.

RF-TIMBER Pro - [Truss girder] l&J
File Edit Settings Help
Cad - Truss vJ |L.3 Cross-sections |
Input D ata [ B [ C [mwmm E [ F 1 - Rectangle 240/522
. General Data Section | Material Cross-section Maoe. Design| Opti- RF-TIMBER Pro
- Materials No No. Description [mm] Ratio mize | Remark | Comment
ions| 1 |B Rectangle 240/522 109 i Upper chord
.. Load Duration and Service Clas |2 1 | Rectangle 240/451 0.99 Lower chord T
.- Effective Lengths - Members 3 1 [ Rectangle 240/140 1.10 Post - support
- Effective Lengths - Sets of Men 4 2 | Rectangle 240/160 0.37 Post - center g
Serviceabily Data 5 3 |ERD48 Diagonal 1 Q
- Fire Fratection - Members & 3 |WRD3:E Diagonal 2
... Fire Pratection - Sets of Membe] |__Z 3 |(WRD24 Dizgonal 3 4 - Rectangle 240/651
Results RFEM
Design by Load Case
- Degign by Cross-section N
- Degign by Set of Members ¥
- Design by Member
- Design by x-Location i
Governing Intemal Forces by M M
- Governing Intemal Forces by 59
- Pats List by Member

- Parts List by Set of Members
Cross-section Mo. 1 Used in

Members: 1-4
Sets of
tembers: 1
T Length 2450 [m]
T Mass 1136 [Y]
2] The cross-section will be optimized. Therefore the most # | Material 1 - Gluelam Timber GL28c
£l I 3 optimal section of the table is sought out.
j ? @ l Calculation ] { Details... I INal. Annex... Graphic Cancel

Figure 2.10: Table 1.3 Cross-sections

Cross-section Description

The cross-sections used in RFEM are preset together with the assigned material numbers.
Currently, the RF-TIMBER Pro design is restricted to rectangular and circular cross-sections
of the category Solid Sections.

It is always possible to modify the cross-sections for the design. The description of a modi-
fied cross-section is highlighted in blue.

To modify a cross-section, enter the new cross-section description directly into the corre-
sponding table row. You can also select a new cross-section from the library. To open the
library, use the button [Import Cross-section from Library] below the table. Alternatively,
place the pointer in the respective table row and click the [...] button, or use the function
key [F7]. The RFEM cross-section library appears, or better to say the cross-section table cor-
responding to the entry in the input field.

The selection of cross-sections from the library is described in detail in chapter 5.13 of the
RFEM manual.

Program RF-TIMBER Pro © 2011 Ing. Software Dlubal
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1 - Rectangle 240/455.7
RF-TIMBER Pro

ot

1 - Rectangle 240/651
RFEM

-

Dlubal

=)

Solid Sections - Rectangle

Cross-section Parameters

b 240,02 ]
b 280.0[2]+]| [mm]

Fiectange 240260
@

L J

Figure 2.11: Dialog box Solid Sections - Rectangle

If the cross-sections set in RF-TIMBER Pro are different from the ones used in RFEM, both
cross-sections are displayed in the graphic in the right part of the table. The designs for the
cross-section selected in RF-TIMBER Pro will be performed with the internal forces of RFEM.

Member with tapered cross-section

For tapered members with different cross-sections at the member start and member end,
the module displays both cross-section numbers, in accordance with the definition in RFEM,
in two table rows.

RF-TIMBER Pro is also able to design tapered members provided that the same cross-section
type is defined for the start and the end cross-section. A taper design requires additional
specifications in table 1.7 (see chapter 2.7, page 26).

Info about cross-section

The cross-section properties and stress points including numbering can be accessed in a
separate dialog box: Select the relevant cross-section in table 1.3, and then click the [Info]
button to open the dialog box Info about cross-section.

[

Info about cross-section Rectangle 240/585.9

Value Uriit | |Rectangle 240/585.9

Crogz-zection Value Description

Symbol

240.0 | mm
Depth d 585.9 | mm
Cross-section area 1406.16 | cm?
Shear area Ay 1171.80 [ em? 240.0
Shear area Az 1171.80 | em?
Moment of inertia ly 40225400 [ em* |
toment of inertia Iz E7435.70 | cm*
Governing radius of gyration Ty 163.1 | mm
Governing radius of gyration Iz £39.3 | mm
Weight wit 52.0 | kg/m
Surface Aguf 1.652 | m2/m E S
Tarsional corstant J 200472.00 | cm* = <
Section modulus for torsion W 861469  cm?®
Elsstic: section modulus Sy 137320 | em?
Elastic section modulus Sz BE24.64 | cm?
Statical moment of area Oy 1023240 | c®
Statical moment of arsa Uz 4218.48 | cm?® R |

|4

Figure 2.12: Dialog box Info about cross-section

Close
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In the right part of the dialog box, the currently selected cross-section is displayed. The but-
tons below the graphic are reserved for the following functions:

Button Function

H

Displays or hides the stress points.

Led
ik

Displays or hides the numbering of stress points.

Displays or hides the details of stress points.

Displays or hides the dimensions of the cross-section.

Displays or hides the principal axes of the cross-section.

| [ [+ | &

Resets the full view of the cross-section graphic.

Table 2.1: Buttons of cross-section graphic

Max. Design Ratio

This table column is displayed only after the calculation. It is intended to be a decision sup-
port for optimizing the cross-sections. By means of the displayed design ratios and colored
relation scales, you can see which cross-sections are hardly utilized and thus oversized, or
extremely stressed and thus undersized.

Optimize

Each cross-section of the library can be improved by an optimization process. Using the in-
ternal forces from RFEM, the program determines the cross-section of the cross-section ta-
ble that comes as close as possible to the maximum stress ratio specified in the Other tab of
the Details dialog box (see Figure 3.5, page 33).

If you want to optimize a cross-section, tick the corresponding check box in column C or D.

Recommendations for optimizing cross-sections can be found in chapter 7.2 on page 56.

Remark

This column shows remarks in the form of footers that are described in detail below the
cross-section list.

' Ing. Software
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Load Duration
Class LDC
Longtem
Medium-tem
Shorttem
Instantaneous

Mat, Annes...
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2.4 Load Duration and Service Class

The load duration is indicated in table 1.4. In addition, it is possible to assign structural ob-
jects to different service classes to consider different climatic conditions for the design.

RF-TIMBER Pro - [Truss girder] l&J
File Edit Settings Help
CA1 - Truss 'J |L.4 Load Duration and Service Class |
% g =
I”;Duéz::al - LC/LG/ | /G l Load Duraion | Coafficient || o vio® Class SECL
Materials co /CO-Description LC Type Class LDC kmog @) Identical for Al Members
Cross-sections Seff-weight Pemanent Pemenert | 0600 arochaiimio Sk Cih
Duration ®| LC2 | Snow Variable Short-tem 0.900 . -
- Effective Lengths - Members LC3 | Live load Variable Medium-term 0.800 ) Different... =
- Effective Lengths - Sets of Men LC4 | Wind pressure Variable Short4em 0.500
- Serviceabilty Dala IC5 | Wind suction Variable Shortdem CETN 1 P
+ Fite: Protection - Members ::g; 18 |;1'35:LF1 = LF1,1) . LSS WED Total moisture content [5-15%). Mean
- Fire Protection - Sets of Membe TG (1.35°LF1 +1.5°LF2 - Short tem 0.500 moisture content in most coniters
LG3 | TG (1.35°LF1 + 15LF2 - Shorttem 0.500 does not excesds 12%
LG4 | TG (1.35°LF1 + 1.5°LF2 - Short-4em 0.900 Example Buildings Closed fram &1
LG5 | TG (1.35°LF1 + 1.50°LF - Short4em 0.500 Sides and Heated Buldings
LGE6 | TG (1.35°LF1 + 1.50°LF = Shorttem 0.500
LG7 | TG (1.35°'LF1 + 0.75°LF = Shorttem 0.500
LG8 | TG (1.35°LF1 = 0.75°LF - Shorttem 0.900 Service Class 2
LG | TG (1.35°LF1 + 1.05°LF - Shorttem 0.500 Total moisture content [10-20%)
LG10 | TG (135°LF1 = 1.50°LF - Mecium tem 0.300 e el eaiisi
[G11 [ TG (1.35"LF1 = 0.75°F g Short4em 0.500 S R RES R LD AT
[G12 | TG (1.35°LF1 = 0.75LF g Shortdem 0.500 Example Eﬁﬁ;‘fﬁ&;‘;‘l‘ﬁs‘"gs
LG13 | TG (1.35"LF1 + 15°LF3 - Shorttemm 0.500
LG14 | TG (0D.50°LF1 + 1.50°LF > Short-tem 0.500
LG21 |G1 (LF?) - Short4em 0.900 Service Class 3:
LG22 | G1 (LF2 + D.60°LF4) = Shorttem 0.500 Total moisture content [12-24%)
LG23 | G1 (LF2 + D.70°LF3 « 0. = Shorttem 0.500
LG24 | G1 (LF2 + D.70°LF3)} = Shorttem 0.500
LG25 |G1 (LF4) N Short4em 0.900 Example Structural bembers Freely
G2 |G1 (05LF2+LF4) : Short4em 0.900 Bl e
LG?7 |G1 (0.5°LF2+0.7°LF3 - Shorttem D500 -
4 1 b e M v

@ @]@ I Calculation I { Details... I INal. Anmex..l Graphic Cancel

Figure 2.13: Table 1.4 Load Duration and Service Class

LC/LG/CO-Description

The load case descriptions defined in RFEM make the classification easier.

LC Type

This table column shows the load cases' types of action according to the RFEM definition.
They are the basis for the program's presettings in the subsequent table column.

Load Duration Class LDC

Both the ultimate and the serviceability limit state design require the assignment of loads
and their superpositions to particular load-duration classes. The classification of actions is
specified for example in [1] table 4 or [4] table 2.1.

The load duration for load cases can be adjusted by using the list whereas load groups and
load combinations are classified automatically taking into account the relevant leading ac-
tion.

The modification factor k.4 is determined by means of the LDC. The factor is also consid-
ered for the material stiffness.

Coefficient k

The impact of load duration and service class on the strength properties is taken into ac-
count by means of the modification factor (see [4] table 3.1).

mod

The factors can be checked and, if necessary, adjusted in the dialog box National Annex Set-
tings (see Figure 2.5, page 13).
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Service Class SECL

The classification into service classes makes it possible to assign strength parameters and to
calculate deformations by taking into account environmental conditions. The service classes
are specified for example in [4] section 2.3.1.3.

By default the program assigns a standard service class to the entire structure. If you want
to classify members or sets of members into different service classes, activate the selection
field Different. To open the following dialog box, use the [Assign] button displayed to the
right.

Assign Members/Sets of Members to Corresponding Service Classes [&J
LETIER Service Class 1:
Service Total moisture content [5-15%). Mean
Clasz  Members No. moizture content in most conifers
does not exceeds 127
1: 571012 E=ample: B_uildings Clozed from A_II
2 1418 Sidez and Heated Buldings

&

Service Class 2:

Total moisture content [10-20%),
Mean moisture content in most
Sets of Members conifers does not exceeds 20%.
Service Example Roofed Buildings

Class  Sets of Members No. without W/ alls

1- 1 b = Service Class 3:
) Total moisture content [12-24%),
&

Example Structural Members Freely
Exposed to \Weather

@J [ Ok ]l Cancel I

. A

Figure 2.14: Dialog box Assign Members/Sets of Members to Corresponding Service Classes

The dialog box allows you to assign members and sets of members individually to service
classes. The buttons are reserved for the following functions:

Button Function

Select members/sets of members graphically for service class

Assign all members/sets of members to respective service class

Assign all members/sets of members not yet assigned to respective service
class

Table 2.2: Buttons in the dialog box Assign Members/Sets of Members to Corresponding Service Classes

Program RF-TIMBER Pro © 2011 Ing. Software Dlubal
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2.5 Effective Lengths - Members

Table 1.5 is divided into two parts in order to have a better data overview. The table in the
upper part contains summarized information about the buckling length coefficients and the
equivalent member lengths for local and lateral buckling of the members to be designed.
The table part below shows detailed information for the member that is selected in the ta-
ble part above.

RF-TIMBER Pro - [Truss girder] [
File Edit Settings Help
A1 - Truss ~ | IL5 Effective Lengths - Members |
Input Data B [ ¢ [ o [ E | F | G [ H | 1 [ 4 1 K
i General Data Member | Buckling Buckling about fuis y Buckling about Axis z Lateral Buckling
; Materials = Possible | Possible | Bery | lefy[m] |Possble | Beiz lefz[m] | Possible | Define ler | lef [m] Comment
Cross-sections < i 1.000 4600 [9 1.000 4600 O [l ]
Load Duration and Service Clag |7 £ = 1000 4600 (W 1000) 4600 (W a
Effective Lengths - Members| 10 ® ] ® 1000 4600 QO a
Effective Langths - Sets of Men| |12 5] = 1.000 4600 [x 1.000 4600 (M a
Serviceability Data 14 ] a = 1000 4600 O =]
i+ Fire Protection - Members
i Fire Protection - Sets of Membe
ISeﬁlngsfor Member Mo. 5 Rectangle 240/280
Cross-section 240.0
Length L
Buckling Possible [
[ Buckling about Ads y Possible =
Effective Length Coefficient Befy 1.000
Effective Length lefy 4600 | m
[ Buckling about Axis z Possible = =0
Effective Length Cosflicient Barz 1.000 i
Effective Length lefz 4.600 | m
Lateraltorsional Buckling Possible a
Comment |
v
z
[mm]
a m — D [ Set Inputs far Members Mo, » Al

Figure 2.15 Table 1.5 Effective Lengths - Members

Changes to the buckling length coefficients can be made in the summarizing table in the
upper part as well as in the detailed settings in the lower part. The specifications will be
updated automatically in the respective other part of the table. The buckling length of a
member can be defined also graphically by using the [Pick] function.

The tree structure in the lower table part Settings contains the following parameters:

e Cross-section

e Length of member

e Buckling Possible for member (cf. columns B, E and H)

e Buckling about Axis y (effective lengths, cf. columns C and D)

e Buckling about Axis z (effective lengths, cf. columns F and G)

e Lateral-torsional Buckling (lateral buckling length coefficients, cf. columns H to J)
It is possible to adjust the Effective Length Coefficient for the respective directions. Fur-
thermore, you can specify if you generally want to perform a buckling analysis or a lateral

torsional buckling design. When the buckling length coefficient is modified, the equivalent
member length will be adjusted automatically.
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The buckling length of a member can also be defined in a dialog box that you open by click-
ing the button shown on the left. In the table, you find the button below the upper table
part on the right.

]

Select Buckling Length Coefficient

Buckling arcund Axis y Buckling arcund Axis z

FRiigid - Free Bigid - Free t""'_

kery =20 kerz =20 2o | :
@ Hinged - Hinged Hinged - Hinged ;’

kery =1.0 kerz =1.0 M

FRigid - Hinged FRigid - Hinged

ory = 0.7 orz = L.

Rigid - Rigid Rigid - Rigid

kery =05 kerz =05

User-defined Uzer-defined

ory orz = ..

(]

Import from Additional Module RF-STABILITY

Import from Additional bModule RF-STABILITY
[Eigenvalue Analyziz] i

[Eigenvalue Analyziz]

RF-STABILITY-Case:

CA7 - Stability analysiz | CA1 - Stability analysis -
- Buckling P —
1= a Shape Mo.: 2 ':;
Export Buckling Length . Export Buckling Length .
Coefficient kery 1.000 - Coefficient kerz: 1.000 -
? ak. ] | Cancel

L8

Figure 2.16: Dialog box Select Buckling Length Coefficient

In the dialog box Select Buckling Length Coefficient, you can choose one of the four fa-
mous Euler buckling modes, define the buckling length coefficient manually or, if a calcu-
lated RF-STABILITY case is already available, select the governing eigenmode to determine
the coefficient.

Buckling Possible

A stability analysis for flexural buckling and lateral-torsional buckling requires the ability of
members to absorb compressive forces. Therefore, members for which such an absorption
is not possible because of the defined member type (for example tension members, elastic
foundations, rigid connections) are excluded from the RF-TIMBER Pro design in the first
place. The corresponding rows are displayed in gray and a note is indicated in the Comment
column.

The table column Buckling Possible offers you a control option to classify members as com-
pression members or to exclude them from the design. Thus, with the check boxes in table
column A and in the table Settings for Member, you decide for each member if the input
fields for defining the buckling length parameters can be accessed.

Buckling around Axis y or Axis z

With the check boxes in the Possible table columns, you decide if a member has a risk of
buckling about the axis y and/or z. These axes represent the local member axes, with axis y
being the "strong" and axis z the "weak" member axis. The buckling length coefficients 8.,
and B, for buckling around the strong or the weak axis can be selected freely.

The position of the member axes can be checked in the cross-section graphic in table 1.3
Cross-sections (see Figure 2.12). In the RFEM work window that you can always access by
using the [Graphic] button, it is possible to display the local member axes by means of the
Display navigator (see figure below).
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Figure 2.17: Selecting the local member axis systems in the Display navigator of RFEM

When buckling is possible about one or even both member axes, you can enter the buckling
length coefficients as well as the buckling lengths in the columns C and D or F and G. The
same is possible for the table Settings for Member.

When you specify the buckling length coefficient ., the program determines the effective
length /., by multiplying the member length L by the buckling length coefficient. The input
fields are interactive.

To define the buckling length, you can use the [...] button appearing at the end of the /,;
input fields to determine the distance between two nodes graphically in the RFEM work
window.

Lateral Buckling Possible

Table column H shows you for which members the program performs an analysis of lateral-
torsional buckling.

The equivalent member length I, for this type of design can be defined manually or graph-
ically by the spacing of lateral supports.

Below the Settings table you find the check box Set Inputs for Members No. If it is ticked,
the settings entered afterwards will be applied to the selected or even to All members.
Members can be selected by entering the member number or by selecting them graphically
with the [Pick] button. This option is useful when you want to assign the same boundary
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conditions to several members. Please note that settings that have been already defined
cannot be changed subsequently with this function.

Comment

In the final table column, you can enter user-defined specifications for each member to de-
scribe for example the selected equivalent member lengths.

2.6 Effective Lengths - Sets of Members

Table 1.6 manages the effective lengths of sets of members. It is displayed only when you
have selected at least one set of members for the design in table 1.1 General Data.

RF-TIMBER Pro - [Truss girder] fome ]
File Edit Settings Help
CAT - Truss v] |LE Effective Lengths - Sets of Members |
Input Data [ A W Cc [ b [ E T F [ G [ ® [ 1 [ J ] K
.. Gereral Data Set | Buckling Buckling about fxis y Buckling about Axis z Lateral Buckling
Materials No. | Possible | Possible | Bery | lefy[m]  Possble| Beiz lefz[m] | Possible | Define lzs | lzf [m] Comment
Cross-sections ® i 3] 0702] 2500 = 2.500 | Upper chord
Load Duration and Service Clag 2 E7] 3] 0.285 7000 = ] 7.000 | Lower chord
Effective Lengths - Members
Serviceability Data
i~ Fire Protection - Members
“-- Fite: Pratection - Sets of Membe;
=
Bettings for Set of Members No. 1 Rectangle 240/451
[ Set of Members 2400
Cross-section
Length L

Buckling Possible
Buclkling about Auis y Possible
[ Buckling about Axis z Possible

Hfective Length Coefficient Befz 0.102 ; Semacs>
Effective Length lefz 2500 |m
[ Lateral4orsional Buckling Possible (=
Define [« ]
Spacing of Lateral Supports lef 2.500 | m |
Comment Upper chord L4
z
]
P = = . [ Set Inputs far ta Sets Ma.: R Al
[ Calculation ] [ Details... l INaI. Annex... l

Figure 2.18 Table 1.6 Effective Lengths - Sets of Members

The structure of this table is similar to the previous table 1.5. Enter the effective lengths for
local as well as for lateral-torsional buckling about the two principal axes of the set of
members as described above. They determine the boundary conditions of the set of mem-
bers that is treated at large as equivalent member.

The detail settings also specify the cross-sections that are contained in the set of members.
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2.7 Tapered Members

This table is only available when you have selected at least one member with different
cross-sections on both member ends for the design in table 1.1 General Data. Here, you can
check the definition criteria of the tapered members.

RF-TIMBER Pro - [Truss girder] —]
File Edit Settings Help
CAT - Truss v‘ |l..? Tapered Members |
Input Data \ A [ B [ c [ b [Ee] F H [ 1
. General Data Member Cross-section Length Cutto-Grain | Grain Parallel | With | Note
Materials Ho. Member Start Member End 1 [m] Angle o [7] to Edge Fidge Comment
Cross-seclions I Rectangle 240/431 Rectangle 240/280 7.000 173|220 szhds | [W] 3
Load Duration and Service Clad|__3__| Rectangle 240431 Rectangle 240/280 7.000 173|220 +z-Auis a
Effective Lengths - Members
; Effective Lengths - Sets of Men
[ T apeied Members
Serviceability Data
Fire Pratection - Members
. Fite Pratection - Sets of Membe,
3] Ridge on higher section -» Design condition rYIES
4 (1] + [6.50) will be applied Ii/ I;‘I
T f @ | Caleulation | ‘ Details... | | Mat. Annex.. Graphic Cancel

Figure 2.19: Table 1.7 Tapered Members

Cross-section

Table columns A and B list the cross-sections that are defined on the Member Start and
Member End.

Length

The length of the tapered member is also displayed for checking reasons.

Cut-to-Grain Angle a

RF-TIMBER Pro determines the cut-to-grain angle on the basis of the geometric conditions.
The design equations used in the program apply only to the cutting angle a < 20° for

EN 1995-1-1 and SIA 265 or a < 10° for DIN 1052. The limit values can be checked and, if
necessary, adjusted in the dialog box National Annex Settings (see Figure 2.5, page 13).

Grain Parallel to Edge

In table column F you define the member edge to which the timber's grain direction is run-
ning parallel. The "top" or "bottom" edge can be clearly determined by means of the orienta-
tion of the local member axis z (see Figure 2.17).

With Ridge
When the check box is ticked in table column G With Ridge, the program performs the de-
sign for the maximum tension stresses perpendicular to the grain and shear from transverse

force in the ridge cross-section, for example according to [1] condition (85) or [4] condition
(6.50).
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2.8 Serviceability Data

This input table controls several settings for the serviceability limit state design. It is only
available when you have set relevant entries in the Serviceability Limit State tab of table 1.1
(see chapter 2.1.2, page 10).

RF-TIMBER Pro - [Truss girder] l&J
File Edit Settings Help
Cal - Truss v‘ |l..8 Serviceability Data |
Input Data [ A | B [ c [ b [ E ] F [ G [ H
i General Data Set of Members Reference Length Direc- Precamber
L Materials No. No Manually| L [m] tion W [mm] Beam Type Comment
Cross-sections a 24.500 z 0.0 Beam
Load Duration and Service Clag|__ 2| Set of Members | 2 a 24.500 z 00 Beam
Effective Lengths - Members 3 | Member 5 a 4600 y.z 0.0 Beam
Effective Lengths - Sets of Men |__% | Member 7 a 4600 vy.z 0.0 Beam
Tapered Members 5 | Member 10 [x1 4,600 z 0.0 Beam
[ Member 12 a 4.600 V.2 0.0 | Cantilever Start Free
7 Member 14 a 4600 y.z 0.0 | Cantilever End Free
= Fire: Protection - Sets of Membe| g
0
11
12
13
14
15
16
17
18
19
20
Fil
2
23
24
25 |
Iﬁ/ IEI E‘ | Calculation | ‘ Details | | Nat. &nnex. Graphic Cancel

Figure 2.20: Table 1.8 Serviceability Data

Reference to

In column A, you decide whether you want to apply the deformation to single members,
lists of members or sets of members.

Member / Set No.

In table column B, you enter the numbers of the members or sets of members that you
want to design. You can also use the [Pick] function to select them graphically in the RFEM
work window. The respective Reference Length will be entered automatically in column D.
This column presets the lengths of the members, sets of members or member lists. If re-
quired, you can adjust these values after ticking the Manually check box in column C.

Reference Length

The reference lengths L are represented by the lengths of members or sets of members that
are preset in table column D. If required, you can adjust these values after ticking the Man-
ually check box in column C.

Direction

Table column E defines the decisive direction for the deformation analysis. The member ori-
entations y and z are available for selection.

Precamber

If you want to consider a precamber w,, enter a value for the rise in table column F.
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Beam Type

The beam type is of vital importance for the correct application of limit deformations. In ta-
ble column G, you can select the girder to be a beam or a cantilever.

The settings specified in the Serviceability tab of the Details dialog box determine whether
the deformations are related to the undeformed initial structure or to the shifted ends of
members or sets of members (see Figure 3.3, page 32).

2.9 Fire Protection - Members

Table 1.9 manages the fire resistance parameters of the members selected for the design. It
is only available if you have set relevant entries in the Fire Resistance tab of table 1.1 (see
chapter 2.1.2, page 10).

RF-TIMBER Pro - [Truss girder] li:hj
File Edit Settings Help
CAl - Truss v‘ |L9 Fire Protection - Members |
Input D ata I B [ c [ D [ E [ F | G
i General Data . to Fire Bxp. to Fire
L Materials No. Members No Four Sides Top Bottom Left Right Comment
.. Cross-sections [T & H | 3} = = ]
- Load Duration and Service Clas 2 101214 a a 53] 53] E]
i Effective Lengths - Members 3
Effective Lengths - Sets of Men 4
i+ Tapered Members 5
=3 bilty Dl H
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2
F I v ®|[%
I&/ IEI EI | Caleulation | ‘ Details... | | Mat. Annex.. Graphic Cancel

Figure 2.21: Table 1.9 Fire Protection - Members

Members No.

Table column A contains the members that are taken into account by the design. Click the
[...] button to use the pick function for a graphical member selection in the RFEM work
window.

Exposed to Fire - Four Sides

RF-TIMBER Pro assumes that the cross-section is exposed to fire on all sides. If the assump-
tion is wrong and the given circumstances are different, clear the check box. Then it is pos-
sible to access the subsequent table columns.

Exposed to Fire

In case the charring does not occur on all four sides, you can define the cross-section sides
exposed to fire in the columns C to F. The entries are required in order to determine the
ideal remaining cross-section with the fire resistance settings specified in the Details dialog
box (see chapter 3.1.4, page 32) correctly.
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2.10 Fire Protection - Sets of Members

The final input table 1.10 manages the fire resistance parameters of sets of members. It is
displayed only when you have selected at least one set of members for the design in table
1.1 General Data.

RF-TIMBER Pro - [Truss girder] l&J
File Edit Settings Help
A1 - Truss = | 110 Fire Protection - Sets of Members |
Input D ata [ A [ &8 | c [ D [ F [ G
i General Data Ep.to Fie Exp. to Fire
- Materials No. | Sets of Members No. | Four Sides Top Bottom Left Right Comment
- Cross-sesfions R AN S T a ® &l
- Load Duration and Service Clay 2 2 a a 53] 3] E]
Effective Lengths - Members 3
- Effective Lengths - Sets of Men 4
- Tapered Members 5
- Serviceability Data [
- Fire Protection - Members ;
9
10
11
12
i3]
14
15
16
17
18
k)
20
21
2
23
24
25
] il 3
[ Calculation ] [ Details... ] [Nal. Bhnes.. ]

Figure 2.22: Table 1.10 Fire Protection - Sets of Members

The structure of the table is similar to the previous table 1.9. Enter the charring sides of the
cross-section as described above.
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3. Calculation
3.1 Detail Settings

The individual designs are carried out by using the internal forces determined in RFEM. Be-
fore you start the calculation by clicking the [Calculation] button, it is recommended to
check the design details. The corresponding dialog box can be accessed in each input und
output table by using the [Details] button.
The Details dialog box provides the following tabs:

e Resistance

e Stability

e Serviceability

e Fire Resistance

e Other

3.1.1 Resistance

( Details =)

Resistance |Stabil'rt).r I Serviceability I Fire Resistance I Cther |

Consideration of Connections

/| Reduction of limit tension stresses

At nodes No.:
23 ‘:‘

Connection length: 0.000 = [m]

Stress ratio inside
connections: 60.00 = [*%]

Stress ratio outside
connections: 100.00 = [%]

@I @ III IEI@ Ok ] | Cancel

. A

Figure 3.1: Dialog box Details, tab Resistance

Consideration of Connections

Often, zones near member connections show weakenings of the cross-section. It is possible
to take into account this effect by a Reduction of limit tension stresses.

The numbers of the relevant nodes can be entered manually or selected graphically by using
the [Pick] button.

The Connection length defines the zone on the member where reduced stresses are consid-
ered. In the input field below, enter the allowable Stress ratio in percentage.

The maximum allowable stresses are applied outside the connection zone. If you want to
reduce the allowable stresses also there, it is possible to enter a limit in the input field Stress
ratio outside connections.
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3.1.2 Stability
rDetal'Is &J‘

| Resistance | Stability |Senriceabil'rty I Fire Resistance I Cther |

Stability Analysis
@) Stability analysis Acc. to equivalent member
method {requires definition of buckling lengths)

~) Stress/Stabilty Analysis according to 2nd Order
Theory (Requires Definition of Imperfections in
RSTAB)

@J @ @ @l@ 0K I I Cancel

. A

Figure 3.2: Dialog box Details, tab Stability

Stability Analysis
You can select between equivalent member method and a design according to the second-
order analysis.

When the equivalent member method is selected, the internal forces determined according
to the linear static analysis will be used for the design. Thus, the effective lengths of the
members and sets of members must be specified in table 1.5 and 1.6 to perform the stabil-
ity analysis.

When the bearing capacity of a structural system is significantly affected by its defor-
mations, it is recommended to select a calculation according to the 2nd Order Theory. This
approach requires additionally the definition of imperfections in RFEM taken into account
for the load groups.

Please note that you also have to perform the design for lateral torsional buckling for a cal-
culation according to the second-order analysis. Thus, the lengths for lateral-torsional buck-
ling of members or sets of members must be specified manually in table 1.5 or 1.6 Effective
Lengths. In this way, we can make sure that the lateral buckling analysis will be performed
with the appropriate factors (for example 1.0).
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3.1.3 Serviceability

Details -
[ Resistancs | Stabilty | Servicsabilty | Fire Resistance | Other

Deformation Related to

(@ Shifted Members Ends / Set of
Members Ends

() Undeformed System

ok ] [ Cancel

Figure 3.3: Dialog box Details, tab Serviceability

.

With the options in the dialog section Deformation Related to, you can decide if the maxi-
mum deformations are related to the undeformed initial structure or to an imaginary con-
nection line between member start and member end in the deformed system, which means
the shifted ends of the member or member set.

The limit deformations can be checked and, if necessary, adjusted in the dialog box Nation-
al Annex Settings (see chapter 2.1.4, page 12).

3.1.4 Fire Resistance

This tab manages the settings for the fire protection design.

f Details LJ& )
Resistance | Stability | Serviceabiity | Fire Resistance | Other |
Required Fire Resistance Duration
Fire classffication: @ F 308
© Fe0E
~) F90-B
©F | 45
0K ] [ Cancel

.

Figure 3.4: Dialog box Details, tab Fire Resistance

The Fire classification can be selected directly or defined individually by specifying a time for
the fire duration.

The dialog box National Annex Settings manages the standard-specific parameters that are
. significant for the fire protection design (see Figure 2.5, page 13).
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3.1.5 Other

Details ==
Resistance I Stability I Serviceability I Fire Resistance | Other |
Cross-zection Optimization Dizplay Result Tables
Max Allowable Design Ratio: 1.00= 2.1 Design by Load Case
2.2 Design by Cross-section
Check of Member Slendernesses 2.3 Design by Set of Members
JEnrEE Hiimit 2 4 Design by Member
=TEERn Ty 0= 2.5 Design by x-Location
- Compression / Flexure: 200=
3.1 Goveming Intemal Forces by Member
3.2 Goveming Intemal Forces by Set of Members
[7]3.3 Member Slendemesses
4.1 Parts List by Member
4.2 Parts List by Set of Members
'@ Only for Members / Sets to Be Designed
1 Of All Members / Sets of Members
ok ] [ Conce

. A

Figure 3.5: Dialog box Details, tab Other

Cross-section Optimization

In case the optimization is not targeted on the maximum design ratio of 100 %, you can
specify another limit value in this input field.

Check of Member Slendernesses

The two fields allow for the input of limit values %, in order to define member slender-
nesses. It is possible to enter specifications separately for members with pure tension forces
and members with bending and compression.

In the results table 3.3, the limit values are compared to the real member slendernesses.
This table is available only after the calculation (see chapter 4.8, page 42) when the corre-
sponding check mark has been set in the dialog section Display Result Tables to the right.

Display Result Tables

In this dialog section, you can select the results tables including parts lists that you want to
display in the output. The individual results tables are described in chapter 4.

Results table 3.3 Member Slendernesses is set inactive by default but can be activated for a
specified evaluation by ticking the check box.
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3.2 Start Calculation

To start the calculation, click the [Calculation] button that is available in all input tables of
the add-on module RF-TIMBER Pro.

RF-TIMBER Pro searches for the results of the load cases, load groups and load combina-
tions that you want to design. If they cannot be found, the program starts the RFEM calcu-
lation to determine the design relevant internal forces. In this determination process, the
calculation parameters preset in RFEM are applied.

If cross-sections should be optimized (see chapter 7.2, page 56), the program determines
the required cross-sections and performs the corresponding designs.

It is also possible to start the calculation for RF-TIMBER Pro results in the RFEM user inter-
face. The add-on modules are listed like load cases and load groups in the dialog box To
Calculate. To open the dialog box in RFEM,

select To Calculate on the Calculate menu.

To Calculate [&J
Not Calculated Selected for Calculation
Program / Module Mo, Description - Program / Module Mo, Description -
RFEM LG43 | G2 (0.80°LF1 + 0.B0°LFZ2 + 1.2 RF-TIMBER Pro | Cal | Truss
RFEM LG44 | G2 (0.80°LF1 +1.24°LF3 + O.6(
RFEM LG45 | GO [1.80°LF1)
RFEM LG4E | GO [1.80°LF1 + 0.54°LF3)
RFEM LGS | TA (LF1 +LF11)
RFEM LGE2 | TA [LF1+0.24LF2 + LF11) =
RFEM LG54 | T4 (LF1 + 0.20°LF2 + 0.30°LF3
RFEM LGEE | TA (LF1 +0.50°LF4 + LF11)
RFEM LGSB | TA (LF1 + 0.30°UF3 + D50LF4
RFEM LGEO | TaA (LF1+0.50°LF3 +LF11) P
RFEM col Ultirnate limit state
RFERM COZ2 | Serviceability
RFERM CO3 | Fire protection A
RF-STEEL Membe | Ca1 General strezs analysiz of steel r i
RF-TIMBER Fro
RF-STABILITY CAl Stability analysiz = |
Show Additionsl Modulss
Calculate ] [ Cancel

" A

Figure 3.6: Dialog box To Calculate

If the RF-TIMBER Pro design cases are missing in the Not Calculated list, tick the check box
Show Ad(ditional Modules below the list.

To transfer the selected RF-TIMBER Pro cases to the list on the right, use the button [»].
Start the calculation by using the [Calculate] button.

You can also use the list in the RFEM toolbar to calculate a design case directly: Select the
RF-TIMBER Pro case and click the button [Results on/off].

Table Options Additional Modules Window  Help
]| “g RETIMBERProCAL-Truss = <& 5 3 47| @22 | 6&f o e | & 4 & 5
B Q’ T -: ;‘-i ;_H ;—;* "‘_* % T :}' T % Q q f Results on/off F & T G 1

Figure 3.7: Direct calculation of a RF-TIMBER Pro design case in RFEM
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Subsequently, you can observe the calculation process in a separate dialog box.

FE-Calculation...

(S

Fiunning
RFEM - Calculation by FE M
RF-TIMBER Pro

Fartial Steps
Calculation of Member Stresses
- | Initializating Data...

- | Loading Internal Forces...

- | Preparing Optimization. ..

- | Optimizing Cross-zections. ..

- FE-SOLVER

- | Running Design...
- | Creating Results Data...

- | Brand Mo. 1 [1/1]

i
I

- | Preparing D ata for Calculation...

- | Loading D ata for Optimization. ..

LG54

Cancel

Mumnber of Members
Mumber of LC
Mumber of LG
Mumber of CO

m

.

Figure 3.8: RF-TIMBER Pro calculation
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4. Results

Table 2.1 Design by Load Case is displayed immediately after the calculation. The upper part
of the results table shows you a summary of designs for the individual load cases, groups
and combinations. The lower part contains detailed information about the cross-section
characteristics, analyzed internal forces and performed designs for the load case that is se-
lected above.

The designs are shown in the results tables 2.1 to 2.5, sorted by different criteria. The sub-
sequent tables 3.1 and 3.2 display the governing internal forces. Table 3.3 informs you
about the member slendernesses. The two final results tables 4.1 and 4.2 contain the parts
lists referring to members and sets of members.

Each results table can be selected directly in the RF-TIMBER Pro navigator. You can also use
the two buttons shown on the left or the function keys [F2] and [F3] to select the previous
or subsequent table.

Click the [OK] button to save the results. The add-on module RF-TIMBER Pro will be closed
and you will return to the RFEM work window.

Chapter 4 Results describes the different results tables one after the other. Evaluating and
checking results is described in detail in chapter 5 Results Evaluation on page 45.

4.1 Design by Load Case

RF-TIMBER Pro - [Truss girder] l&J
File Edit Settings Help
CAT - Truss v] IZ.l Design by Load Case |
Input D ata B | c [ D = F [ G| H [ | | =
General Data Load LCor LGACO Member|  Pos Desig Coefficien|
. Materials Case Description Nao. x[m] Design Design acc. to Formula St. Load Dur. | kmed ||—
.. Cross-sections [ | Utimate Limt State Design
- Load Duration and Service Clas 7.000 0.84 | =1 | 161)Cross-section Resistance | ULS | Permane | 0.600
- Effective Lengths - Members 7.000 0.68 | <1 | 161} Cross-section Resistance | LS | Shortter 0.900
- Effective Lengths - Sets of Men| |_LG3 {(1.35°LF1 = 1.5°LF2+ D 7.000 0.78 | £1 | 163) Cross-section Resistance | ULS | Short4er 0.900
Serviceability Data LG4 |TG 135LF1 +151F2+1| 16 7.000 0.97 | £1 | 163) Cross-section Resistance | ULS | Short4er 0.900
. Fite Pratection - Members LGS | TG (1.35°LF1 +1.50°LF2 + 16 7.000 0.88 =1 |161)Cross-section Resistance | ULS | Short4er 0.300
... Fire Protection - Sets of Membe||__LG8 | TG {1.35°LF1 + 1.50°LF4 + 16 7.000 0.72 | =1 |163)Cross-section Resistance | ULS | Shortter 0.900
Resulls LG7 | TG (1.35°'LF1+075°LF2+ | 16 7.000 0781 |163)Cross-section Resistance | ULS | Shortter 0.900
an FiEes LGE |TG (1.35LF1+0.75°LF2+ | 16 7.000 0.97 | <1 | 163} Cross-=section Resistance | ULS | Shortter 0.900 | =
- Design by Cross-section Ma 1m(=1 @ » &
Design by Set of Members
Design by Member
.- Design by +-Location petails - Member16 - x 7.000 m - LG1 | 2 - Rectangle 240/451
.. Governing Intemal Farces by M Material Data - Gluslam Timber GL28c - 240.0
- Governing Intemal Forces by 51 Cross-section Data - Rectangle 240,451
- Parts List by Member Design Intemal Forces
- Parts List by Set of Members || B Design Ratio
Normal Force (Tension) Na 31468 | kN o
Cross-section Arsa A 1082.40 | cmZ L § o=
Tensile Stress o1.0.d 0.29 | kN/emZ 1 h
Bending Moment My 4 48.09 | kNm
Section Modulus Wy 8136.04 | cm? :
Bending Stress Om,y.d 0.59 | kN/cm2 LS
Tensile Strength frok 1.65 | kN/ecm? Tab.2. EP z
Bending Strength oy 2.80 | kN/em?2 Tab.2, EF [mm]
Modfication Factar k med 0.600 Tab. 3.1 3
< n + Partial Factor ™ 1.300 Tab.23 |~

Figure 4.1: Table 2.1 Design by Load Case

Description

This column displays for information the descriptions of the load cases, groups and combi-
nations that are decisive for the respective designs.
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Member No.

Table column B shows for each designed load case, group or combination the number of
the member that has the maximum design ratio.

Position x

The column shows the respective x-location for which the program has determined the
member's maximum design ratio. For the table output, the program uses the following
RFEM member locations x:

e Start and end node
e Partition points according to possibly defined member division

e Member division according to specification for member results (Options tab of RFEM
dialog box Calculation Parameters)

e Extreme values of internal forces

Design
The output shows for each type of design and each load case, group or combination the

design criteria according to the selected standard.

The colored scales represent the design ratios due to the individual load cases.

Design according to Formula

This column lists the code's equations by which the designs have been performed.

Design Situation

Table column G contains information about the respective design-relevant Design Situation:
ULS (ultimate limit state) or one of the three design situations for serviceability (SC, S7, S2)

according to the specification set in table 1.1 General Data (see Figure 2.3, page 10) or ULS
(fire protection).

Load Duration Class

This table column indicates the load duration classes defined in table 1.4 (see chapter 2.4,
page 20).

Coefficient k

The final table column informs you about the modification factors by which the impact of
load duration and service class on the strength properties is taken into account (see chapter
2.4, page 20).

mod
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4.2 Design by Cross-section

N
RF-TIMBER Pro - [Truss girder] |
File Edit Settings Help

A1 - Truss ~| 2.2 Design by Cross-section |
Input Diata B c D [E F -
General Data Section Member| Location | Load D
- Materials No No x [m] Case Design | Design acc. to Formula
- Cross-sections 1 Rectangle 240,/589.2 - Upper chord
- Load Duration and Service Clag 2 0.350| LG10 0.26 | =1 | 102) Cross-section Resistance - Compression along the Grain acc.to 6.1.4
Eftective Lengths - Members 3 2800 LG4 0.08|£1 | 111) Cross-section Resistance - Shear dug to Shear Force Vz acc. 10 617
Eftective Lengths - Sets of Men 2 7000| LG10 0.08 | £1 | 112) Cross-section Resistance - Shear due to Shear Force Wy acc.to 6.1.7
- Serviceabilty Data 2 0.000| LG1 0.07 | =1 | 113) Cross-section Resistance - Shear due to Shear Force under Bizxal Bendin
 Fire Protection - Members 2 6.650 | LG12 0.35| =1 | 171) Cross-section Resistance - Uniaxial Bending about y-Auds and Compressior
- Fire Protection - Sets of Membe! 1 5.950 | LG4 0.10 [ =1 | 172) Cross-section Resistance - Uniaxial Bending about z-fuds and Compressior
Fresults 2 7000| LG12 069 =1 | 173) Cross-section Resistance - Biaxial Bending and Compression acc.to 6.2.4
Design by Load Case 2 7000| LG12 065 |1 |341) Fexural Member with Compression Force acc. to 6.3.3 - Bending about y-# | =
,— = - =
- Diesign by Set of Members Mas 099 ,T @ @ @ @ =
- Design by Member
Diesign by s+Losation Details - Member 2 - x: 0.350 m - LG10 |[1 - Rectangle 240/589.2
Governing Intemal Forces by M Material Data - Gluelam Timber GL28c 2400
- Goverming Intemal Fores by S | B Cross-section Data - Rectangle 240/589.2 | |
- Paits List by Member Design Intemal Forces
- Paits List by Set of Members || 5 Design Ratio
Mormal Force (Compression) Na 535.52 kN -
Cross-section Area A 1414.08 | cm? s B .
Compressive Stress Go.0.d 0.38 |kN/cm2
Compression Strength Feok 2.40 | kN/cm2 Tab.2, EM
Modfication Factor K mod 0.800 Tab. 3.1 :
Partial Factor T 1.300 Tab. 23 &
Compression Strength feod 1.48 |kN/cm?2 Eqg. (2.14) z
Design Ratio 0.26 Z1 Eq. (6.2}
4 [ ] 3
- /

Figure 4.2: Table 2.2 Design by Cross-section

This table lists the maximum ratios of all members and actions selected for design, sorted
by cross-sections.

If a member is a tapered member, both cross-section descriptions are displayed in the table
row next to the section number.

4.3 Design by Set of Members

-
RF-TIMBER. Pro - [Truss girder] [
File Edit Settings Help
A1 - Truss ~ | 2.3 Design by Set of Members |
Input C1ata B C D [E F -
- General Data Set  [Member Location | Load
Matesials No e x[m] | Case | Design | Design ace. to Formula
- Cross-sechons 2 | Set of members (Member Mo. 15-18)
- Load Duration and Service Clag 16 0.000 | LG10 0.42 | =1 | 101) Cross-section Resistance - Tension along the Grain 6.1.2
Effective Lengths - Members 17 7000 LG1 021|=£1 | 111) Cross-section Resistance - Shear dug to Shear Force Vz acc. 10 617
- Effective Lengths - Sets of Men 17 2625 | LG4 0.02| £1 | 112) Cross-section Resistance - Shear due to Shear Force Vy acc.to 6.1.7
- Serviceabilty Data 17 7000 LGB 0.04 | =1 | 113) Cross-section Resistance - Shear due to Shear Force under Biadal Bendin
Fire Protection - Members 18 0000 LG1 0.15| =1 | 151) Cross-section Resistance - Uniaxial Bending acc. to 6.1.6
- Fire Protection - Sete of Membe 15 6300 LGH 0.07 | £1 | 152) Cross-section Resistance - Uniaxial Bending about z-Ads acc.to 6.1.6
Results 18 0.000| LGB 0.18 [ =1 | 153) Cross-section Resistance - Biaxial Bending acc to 6.1.6
Design by Load Case 16 7000 LG10 0.94 | =1 | 161) Cross-section Resistance - Unizxdal Bending about y-Auds and Tension ace | ~
Ma 031 @ & El(%
Design by Member _
- Design by #-Location Details - Member 16 - x: 7.000 m - LG10 ||2 - Rectangle 2401451
- Goveming Intermnal Forces by M| E Matenal Dats - Gluelam Timber GL28c - 2400
Gaveming Intemal Farces by 5y | B Cross-section Data - Rectangle 240/451

m

- Pats List by Member Design Intemal Forces

-~ Paits List by Set of Members || B} Design Ratio
Mormal Force (Tension) Ng 460.37 | kN -
Cross-section Arsa A 1082.40 [ om? 5 el
Tersile Stress oto.d 0.43 | kN/em?

Bending Moment Mya 73.30 | kNm
Section Modulus Wy 8136.04 | cm? -
Bending Stress omy.d 0.90 | kN/em? &
Tensiz Strength Fook 165 | kN/em? Tab 2, EF || z
Bending Strength Feny ke 2.80 | kN/ecm? Tab.2, EM [mm]
Madfication Factor kmed 0.800 Tab. 3.1
< I | 3 Partial Factor ™ 1300 Tab. 23 |~

. 4

Figure 4.3: Table 2.3 Design by Set of Members
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This results table is displayed when you have selected at least one set of members for the
design. The maximum design ratios are listed by sets of members. Table column Member
No. shows the number of the member that has the maximum ratio within the set of mem-
bers.

The results output by sets of members presents the design for an entire structural group
(for example a chord) clearly in one results table.

4.4 Design by Member

- Design by Cross-section Man: 01m:[=1 @ > n

- Design by Set of Members

=)

Design by x—Locaiom petails - Member 5 - x: 0,000 m - LGG0 | 3 - Rectangle 240/280

- Governing Intemal Forces by M| B P for Fire Flesistance Design acc. to EN 1995-1-2 2400

. Governing Intemal Farces by S Material Data - Gluelam Timber GL28c

- Parts List by Member Cross-section Data - Rectangle 184/224

- Parts List by Set of Members Design Intemal Farces

(3 Design Ratio

Normal Force (Compression) N 22727 | kN L
Cross-section Area Ar 41216 | emZ N
Compressive Stress T4 0.55 [ kN/cm2
Compression Strength fe.ok 240 | kN/em? Tab 2, EF
Modffication Factor K o, fi 1.000 EN 1555
Partial Factor TMFi 1.000 EN 1935~
Compression Strength feod.fi 2.76 | kN/em2 Eg. (10). 1 [mm]

o = . Design Ratio 0.20 £1 Eq. (6.2}

RF-TIMBER Pro - [Truss girder] =%
File Edit Settings Help
CAT - Truss v] |2.4 Design by Member |
Input D ata B[ C [D] E | «
.. General Data Mimber Location | Load .
Materials 0. x [m] Case Design Design acc. to Formula
.. Cross-sections 5 |Cross-section No. 3 - Rectangle 240,280
.. Load Duration and Service Cla: 0.000| LG4 0.37 | =1 | 102) Crosssection Resistance - Compression along the Grain acc. to 6.1.4 il
- Effective Lengths - Members 0000 | LG4 0.07 | =1 | 111} Cross-section Resistance - Shear due to Shear Force Vz acc. to £.1.7 B
- Effective Lengths - Sets of Men 2300 LG10 0.04 | £1 | 121) Cross-section Resistance - Shear due to Torsion acc. to 6.1.8
. Serviceabilty Data 0.000| LG10 0.05|£1 |131) Cross-section Resistance - Shear due to Shear Force Wz and Torsion acc.to DIN E
Fite Pratection - Members 2300 LG4 024 | =1 | 171) Cross-section Resistance - Unizxial Bending about y-feds and Compression acc. to
Fite: Pratection - Sets of Membe, D000 LG21 0.00 | £1 | 400) Serviceabilty - No or Very Small Deformations
Results { LG6D 0.20 | =1 |602) Fire Resistance - Cross-section Resistance - Compression slong the Grain acc. to §
- Design by Load Case 0.000 | LG60 0.03 | <1 |611) Fire Resistance - Cross-section Resistance - Shear due to Shear Force Vzacc. to € =

Figure 4.4: Table 2.4 Design by Member

This results table shows the maximum design ratios sorted by member numbers. The differ-
ent columns are described in detail in chapter 4.1 on page 36.
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4.5 Design by x-Location

RF-TIMBER Pro - [Truss girder] (S
File Edit Settings Help
CAl - Truss '] IZ.S Design by x-Location |
Input Data B [ C TDTJ E | =
.. General Data Member | Location | Load
- Materials M. x [m] Case Design Design acc. ta Formula
.. Cross-sections 7.000 | LGGO 0.49|£1 | 661) Fire Resistance - Cross-section Resistance - Uniaxial Bending about y-fods and Ter
... Load Duration and Service Clag N | LG58 051 =1 | 663) Fire Resistance - Cross-section Resistance - Bimdal Bending and Tension acc.to &
Effective Lengths - Members 7.000 | LGeD 0.28|£1 | 811) Fire Resistance - Flexural Member without Compression Force acc. to 6.3.3 - Bendit
Effective Lengths - Sets of Men| 7000 | LG58 028 |=1 |812)Fire Resistance - Flexural Member without Compression Force acc. to 6.3.3 - Bendir
- Serviceability D ata
- Fire Pratection - Members 17 | Cross-section No. 2 - Rectangle 240/451 K
. Fire Pratection - Sets of Membe D.000| LG10 0.28 (<1 |101) Cross-section Resistance - Tension along the Grain 6.1.2
Results 0.000| LG11 0.05[<£1 |171)Crosssection Resistance - Shear due to Shear Force Vz acc.to 6.1.7
Design by Load Case 000D | LGB 001[£1 |113)Crosssection Resistance - Shear due to Shear Force under Biadal Bending acc.to | ~

Design by Cross-section Max 1|1 @ 7.y . ‘

- Design by Set of Members

- Degign by Member

» I]atalls - Member16 - x: 7.000 m - LG58 | 2 - Rectangle 240/451

. Governing Intemal Forces by M| (5] Design Ratio HE 240.0

. Governing Intemal Forces by S Normal Force (Tension) Ng 27615 kN_\

Parts List by Membier Cross-section Area A 726.80 | cm?

- Parts List by Set of Members Tensile Stress ot.0.d 0.38 [ kN/em2
Bending Momert My4 43.00 | kNm =
Section Modulus Wy 4784.77 | cm? z s>
Bending Stress Om,y.d 0.90 [ kN/cm2 E N
Bending Moment Maz4 2.96 | kNm
Section Modulus Wz 2228.85 | cm? :
Bending Stress Gmazd 0.13 | kN/em?2 - g
Tensile Strength Frox 1.65 [kN/mZ Tab.2, EF z
Bending Strength Frnyk 2.80 | kN/em2 Tab 2, EF
Bending Strength Frzx 2.80 | kN/em2 Tab 2, EF

4 LU} + Modfication Factor k mod 1.000 Tab. 31

Figure 4.5: Table 2.5 Design by x-Location

This results table lists the maxima for each member at the locations x resulting from the di-
vision points defined in RFEM:

e Start and end node

e Partition points according to possibly defined member division

e Member division according to specification for member results (Options tab of RFEM
dialog box Calculation Parameters)

e Extreme values of internal forces
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4.6 Governing Internal Forces by Member

This table displays for each member the governing internal forces that result in the maxi-
mum design ratio.

RF-TIMBER Pro - [Truss girder] &J
File Edit Settings Help
Cal - Truss v] P.]. Governing Internal Forces by Member |
Input Data B [ ¢ [T D [ E [ F [ G [ H ] 1 | -
. General Data Member | Location | Load Forces [kN] Momerts lkNm]
Materiak - x [m] Case N Vy Vz MT My Mz Design according to Formula
Cross-sections Eg‘?ﬁs‘ie@ﬂf‘.ﬂi.ﬂ - Rectangle 2
- Load Duration and Service Clas . LG10 .38 19.28 0.00 053 2.03 | 102) Cross-section Resistance - Compre | _
. Effective Lengths - Members 3500 LG4 0.34 1263 0.00 5203 13.66 | 111) Cross-section Resistance - Sheard | =
- Effective Lengths - Sets of Men 7.000| LG10 | [535.92 742 0.17 0.00 67.34 -2.30 | 112) Cross-section Resistance - Sheard
- Serviceabiity Data 0.000 | LG1 -366.84 4133 16.87 0.00 540 -0.32 | 113) Cross-section Resistance - Shear d
... Fire: Protection - Members 6650 | LG12 | | -596.58 8.13 217 0.00 76.85 .58 | 171) Cross-section Resistance - Unizdal
Fite: Pratection - Sets of Membe, 0350 | LG1D 53592 6.38 19.28 0.00 053 203 | 172) Cross-section Resistance - Uniaxial
Fesults 7000| LG12 | [-596.58 861 .27 0.00 7759 -2.74 | 173) Cross-section Resistance - Bidal |
- Design by Load Case 7.000| LG12 | 59658 861 127 0.00 7759 -2 74 | 341) Flescural Member with Compression
- Design by Cross-section 7000| LG12 | [-596.58 261 1.27 0.00 77.59 274 | 342) Flexaural Member with Compression
- Design by Set of Members 6.125| LG31 -152.17 0.00 B3.27 0.00 2179 0.00 | 401) Serviceabilty - Design Situation Ch
- Design by Member 6.125| LG43 | -395.14 0.00 452 0.00 55.01 0.00 | 402) Servicesbilty - Design Situation Gu
Design by x-Location 6.125| LG46 -546.68 0.00 37 0.00 7475 0.00 | 403) Serviceability - Design Situation Gu
1 M 6650 | LGED | 328.06 3.72 0.22 0.00 40.94 H0.15 | 602) Fire Resistance - Cross-section Res
- Gaverning Intemal Farces by 51 3500 LG6D | 328.06 0.13 6.82 0.00 237 6.41 | §11) Fire Resistance - Cross-ssction Res
- Parts List by Member 6.650 | LG6D | -328.06 372 0.22 0.00 40.94 10.15 | 612) Fire Resistance - Cross-section Res
- Parts List by Set of Members 0.000 LGED | -328.06 379 13.50 0.00 6.07 -0.28 | £13) Fire Resistance - Cross-section Res

6650 | LG6D | -328.06 372 0.22 0.00 40.94 +0.15 | 671) Fire Resistance - Cross-section Res
7.000 | LGBO -328.06 399 0.35 0.00 41.09 +1.14 | 673) Fire Resistance - Cross-section Res
7.000 LGeD 328.06 399 0.35 0.00 41.09 +1.14 | 841) Fire Resistance - Flexural Member v
7.000 LGeD -328.06 399 0.35 0.00 41.09 1,14 | 842) Fire Resistance - Flexural Membery

3 Cross-section No. 1 - Rectangle 240/585.2
5950 | LG10 | [-535.90 16.55| -19.81 0.00 222 1.20 | 102) Cross-section Resistance - Compre
2800 LG4 57705 4| 287 0.00 5328 | | -11.59| 111) Cross-section Resistance - Sheard | —

< (T 3 @

Figure 4.6: Table 3.1 Governing Internal Forces by Member

Location x

The column shows the respective x-location where the member's maximum ratio occurs.

Load Case

This column indicates the numbers of the load case, load group or load combination whose
internal forces result in the maximum design ratio on the member.

Forces / Moments

For each member, the governing normal and shear forces as well as the torsional and bend-
ing moments are displayed.

Design according to Formula

The final column informs you about the design types and equations by which the designs
have been performed according to the selected standard.
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4.7 Governing Internal Forces by Set of Members

RF-TIMBER Pro - [Truss girder] =%
File Edit Settings Help
CAl - Truss v] P.Z Governing Internal Forces by Set of Members |
Input Data B [ ¢ [ b [ E [ F [ 6 [ H | I | -
. General Data Load Forces [kN] Momerts [lkNm]
- Matenals Case N Wy Vz Mt My Mz Design according to Formula

bers (Member No. 1-4)
LG10 | [-535.92 16.38 19.28 0.00 0.53 2.03 | 102) Cross-section Resistance - Compre
LG4 577.05 04| 1287 0.00 5328 | -11.58 | 117) Cross-section Resistance - Shear d
LG10 -535.92 742 017 0.00 67.34 -2.30 | 112) Cross-section Resistance - Shear d
LG1 -366.84 433 16.87 0.00 540 40.32 | 113) Cross-section Resistance - Shear d
LG12 -596.58 813 217 0.00 76.85 40.58 | 171) Cross-section Resistance - Uniaxial
LG4 49245 15.27 7.8 0.00 -1.03 .21 | 172) Cross-section Resistance - Uniaxial
LG12 -596.58 861 .27 0.00 77159 -2 74 | 173) Cross-section Resistance - Bizdal |
LG12 -596.58 261 127 0.00 7759 -2.74 | 341) Fleural Member with Compression
LG12 | [-596.58 261 n.27 0.00 7759 -2.74 | 342) Flexural Member with Compression
LG21 -3.73 0.00 1018 0.00 0.00 0.00 | 400) Serviceability - No or Very Small De
LG31 -152.17 0.00 327 0.00 279 0.00 | 401) Serviceability - Design Situation Ch
LG43 | -395.14 0.00 452 0.00 55.01 0.00 | 402) Serviceability - Design Situation Gu
LG46 || -546.68 0.00 B7 0.00 7475 0.00 | 403) Serviceability - Design Situation Gu
LG25 -27.88 H.02 0.06 0.00 0.16 -0.06 | 406) Serviceability - Design Stuation Ch
LG37 -214.05 H.02 0.16 0.00 6.82 -0.06 | 407) Serviceability - Design Stuation Gu
LG60 -328.06 372 022 0.00 40.94 -0.15 | 602) Fire Resistance - Cross-section Res
LG6D | 328.06 0.13 6.82 0.00 2971 6.41 | &11) Fire Resistance - Cross-section Res
LG52 | -280.02 258 019 000| |3520 -0.89 | 612) Fire Resistance - Cross-section Res
LG6D -323.06 ST 13.50 0.00 607 40.28 | €13) Fire Resistance - Cross-section Res
LGE0D | -323.06 37 0.22 0.00 40.94 -0.15 | 671) Fire Resistance - Cross-section Res
LGED | -281.59 248 5.60 0.00 0.02 -2 .96 | 672) Fire Resistance - Cross-section Res
LGED | -328.06 3.99 035 0.00 41.09 -1.14 | 673) Fire Resistance - Cross-section Res
LGED | -328.06 3.99 035 0.00 41.09 -1.14 | B41) Fire Resistance - Flexural Member v
LGB0 -328.06 399 40.35 0.00 4109 -1.14 | 842) Fire Resistance - Flexural Membery | ~

Calculation

- Cross-sections

- Load Duration and Service Cla: l:l

- Effective Lengths - Members
Effective Lengths - Sets of Men
Serviceability Data
Fire Pratection - Members

- Fire Pratection - Sets of Membe

Results

- Dezign by Load Case

- Design by Cross-section

- Design by Set of Members

- Design by Member

- Design by x-Location

- Governing Intermal Forces by M

1,

Parts List by Member
- Parts List by Set of Members

Figure 4.7: Table 3.2 Governing Internal Forces by Set of Members

This table contains the governing internal forces that result in the maximum ratios in each
set of members.

4.8 Member Slendernesses

RF-TIMBER Pro - [Truss girder] =%
File Edit Settings Help
CAT - Truss v] F.E Member Slendernesses |
Input Data [ c [ D [ E [ F [ G [ H

.. General Data Maijor fods y Minor Axis z

. Materials ky iy [mm] Ly kz iz [mm] .

.. Crass-sechions 1.000 647 71138 1.000 53.1 86.603
Load Duration and Service Clad |7 Compression,/Flexure 4.600 1.000 482 99.593 1.000 69.3 66.395
Effective Lengths - Members 10 Compression,Flexure 4.600 1.000 00 153220 1.000 531 86.603
Effective Lengths - Sets of Men| 12 Compression,Flexure 4.600 1.000 647 71138 1.000 531 86.603

. Servicaability Data 14 Compression./Flexure 4.600 1.000 647 71.138 1.000 53.1 86.603

- Fire Pratection - Members

- Fire Pratection - Sets of Membe

Fesults

- Design by Load Case

- Design by Cross-section

- Design by Set of Members

- Design by Member
Design by s-Location
Governing Intemal Forces by M
Governing Intemal Forces by 59

- Parts List by Member

. Partz List by Set of Members
Members with Compression f Flexure:
Maix by 153220 | €200 @
Max iz SEE03 | <200 @
« 1 (2

Calculation

Figure 4.8: Table 3.3 Member Slendernesses
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The table lists the effective slendernesses of the designed members for both principal direc-
tions depending on the type of load and compares them to the values that have been de-
fined in the Details dialog box (see chapter 3.1.5, page 33). This table is displayed only for
information because no stability design of slendernesses is intended.

Members of the member type "Tension" are not included in this table.

4.9 Parts List by Member

Finally, RF-TIMBER Pro provides a summary of cross-sections contained in the design case.

RF-TIMBER Pro - [Truss girder] i

File Edit Settings Help

CAT - Truss " Ii.l Parts List by Member |
Input D ata [ A 8 c [ o [ E [ F [ G H [
General Data Part Numberof | Length | Tot Length | Surf. Area | Volume  |Urit Weight| Weight | Tot Weight
. Materials No. Cross-section Members [m] [m] m2] m¥] [lg/m] [ka] tl
.. Crogs-sections 1 3 - Rectangle 240/280 3 460 13.80 1435 0.93 24.86 11437 0.343
.. Load Duration and Service Clas 2 | 4-Rectangle 240/160 2 460 9.20 736 0.35 1421 65.36
5 23.00 2171 1.28 .

- Effective Lengths - Members
- Effective Lengths - Sets of Men
- Serviceability D ata
+ Fire: Protection - Members
- Fire: Pratection - Sets of Membe
Results
Design by Load Case
- Design by Cross-zection
- Design by Set of Members
- Design by Member
- Design by x-Location
- Goverming Intemal Forces by b
- Goveming Inkemal Forces by Sy
- Member Slendemesses
o Paits List by Member
Parts List by Set of Members

@ lEI @ Calculation Details... Nat. &nnes... Graphic Cancel

Figure 4.9: Table 4.1 Parts List by Member

By default, the list contains only the designed members. If you want to display a parts list
for all members of the structure, select the corresponding option in the Other tab of the
Details dialog box (see Figure 3.5, page 33). To open the dialog box, use the [Details] but-
ton shown on the left.

Part No.

The program assigns automatically part numbers for similar members.

Cross-section

This column lists the cross-section numbers and descriptions.

Number of Members

This column shows for each part how many similar members are used.

Length

This column displays the length of an individual member.

Total Length

This column shows the product that is determined from the two previous columns.
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Surface Area

The program indicates the surface area of the respective parts in relation to the total length.
The surface area is determined from the Surface of the cross-sections. You can find and
check the relevant entry in the cross-section information, available in table 1.3 and tables
2.1 to 2.5 (see Figure 2.12, page 18).

Volume
The volume of a part is determined from the cross-sectional area and the total length.

Unit Weight

The Unit Weight of the cross-section represents the mass in relation to the length of one
meter. For tapered cross-sections, the program averages both cross-section properties.

Weight

The values of this column are determined from the product of the entries in column C and G.

Total Weight

The final column indicates the total weight of the respective part.

Sum

At the bottom of the list, you find a summary showing the sums of column B, D, E, F and I.
The results output in the Tot Weight column gives information about the overall timber
mass that is required.

4.10 Parts List by Set of Members

RF-TIMBER Pro - [Truss girder] i
File Edit Settings Help

CA1 - Truss - |=1.2 Parts List by Set of Members

Input D ala [ A [ B [ ¢ [ b [ E [ F [ G | H [
- General Data Part Description of Number of| Length | Tot Length | Surf. Area | Wolume |Unit Weight| Weight | Tot Weight

- Materials No Set of Members Sets [m] [m] [m2] [m?] fkea/m] Tkal il
- Cross-sections 1 Set of members 1 2450 2450 4063 346 5232 || 1281.86 1.282

- Load Duration and Service Claz |__2___| Set of members 1 24.50 24.50 33.86 265 40.05 981.20 0981
Effective Lengths - Members 2 43.00 7443 6.12 : 2.263:
Effective Lengths - Sets of Men)

Serviceabilty D ata

-~ Fire Protection - Members

- Fire Protection - Sets of Membe

Results

- Diegign by Load Case

- Diesign by Crogs-zection

- Diesign by Set of Members
Design by Member
Dresign by #-Location
Gowerning Internal Forces by M

- Governing Intermal Forces by 5y

-~ Member Slendemesses

- Partg List by Member

4 ] 3 @ E
@I IEI IEI Caleulation Details. Mat. Annes Graphic Cancel

Figure 4.10: Table 4.2 Parts List by Set of Members

The final table is displayed when you have selected at least one set of members for the de-
sign. It offers you a summarizing parts list for an entire structural group, e.g. a chord).

Details on the table columns can be found in the previous chapter 4.9. When different
cross-sections are used in the set of members, the program averages the surface area, the
volume and the unit weight.
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Results Evaluation

When the design is complete, several options are available for the results evaluation. The
buttons below the first table part can be helpful for the evaluation process.

RF-TIMBER Pro - [Truss girder]

]

File Edit Settings Help
CAT - Truss V] |2.4 Design by Member |
Input D ata B[ C [D] E | «
General Data Member | Location | Load
- Materials No. % m] Case Design Design acc. to Formula
. Cross-sections Cross-section No. 1 - Rectangle 240/589.2
... Load Duration and Service Clag 0000 LG10 0.22 | £1 | 102) Cross-section Resistance - Compression along the Grain acc. to 6.1.4
- Effective Lengths - Members A LG14 0.02 <1 |111)Cross-section Resistance - Shear due to Shear Force Vz acc.to 6.1.7
.. Effective Lengths - Sets of Men) 2800 LG3 0.01| =1 | 112) Cross-section Resistance - Shear due to Shear Force Wy acc.to 6.1.7
Serviceabiity Data 7000 L1 003 | =1 | 113) Cross-section Resistance - Shear due to Shear Force under Biaxial Bending acc. to
Fite Pratection - Members 7.000| LG4 0.02 | £1 | 171) Cross-section Resistance - Unizdal Bending about y-fuds and Compression acc. to
... Fite Pratection - Sets of Membe 5950 | LG4 0.10 | £1 | 172) Cross-section Resistance - Unizxdal Bending about z-Awis and Compression acc. to
Fesulls 3500 | LG10 0.20 | £1 | 173) Cross-section Resistance - Biaxial Bending and Compression acc. to 6.2.4
- Design by Load Case 7.000| LG10 0.37|=1 | 341) Fexural Member with Compi 1 Force ace 10 633 - Bending shoud y-fod: x
- Design by Cross-section Mas: na<1 @ _’ ( > e
. Design b A leczhon petails - Member1 - x: 0.000 m - LG10 | 1 - Rectangle 240/589.2
. Goveming Intemal Forces by M Material Data - Gluelam Timber GL28c 2400
.. Goveming Intemal Forces by 51 Cross-section Data - Rectangle 240,/585.2
. Member Slendemesses Design Intemal Forces
Parts List by Member B Design Ratio
Parts List by Set of Members Normal Force (Compression) N 460.33 | kN &
Cross-section Area A 1414.08 | cm2 5] -k
Compressive Stress G0 0.33 [ kN/em2
Compression Strength fe.ok 240 | kN/em? Tab 2, EF
Modffication Factor k mod 0.800 Tab. 31 -
Partial Factor ™ 1.300 Tab. 23 &
Compression Strength feod 1.48 | kN/em? Eg. (2.14) =
Design Ratio 0.22 =1 Eq. (6.2} [mm]

Figure 5.1: Buttons for results evaluation

The buttons are reserved for the following functions:

Button Description

Function

Ultimate Limit
State Designs

&

Turns on and off the results of the ultimate limit state
design

State Designs

Serviceability Limit

Turns on and off the results of the serviceability limit
state design

Fire Protection
Designs

Turns on and off the results of the fire protection
design

Show Color Bars

Turns on and off the colored reference scales in the
results tables

Displays only rows where the ratio is more than 1,

Exceeding thus the design is failed

Show Result Opens the window Result Diagram on Member
Diagrams - chapter 5.2, page 49

View mode Jumps to the RFEM work window to change the view

SHONCISI S

Member selection

Enables the selection of a member in the RFEM work
window to show its results in the table

Table 5.1: Buttons of results tables 2.1 to 2.5
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5.1 Results in the RFEM Model

To evaluate the design results, you can also use the RFEM work window.

RFEM background graphic and view mode

The RFEM graphic in the background may be useful when you want to check the position of
a particular member in the model. The member that is selected in the RF-TIMBER Pro results
table is highlighted in the selection color in the RFEM background graphic. In addition, an
arrow indicates the member's x-location that is displayed in the active table row.

I —

RF-TIMBER Pro - [Truss girder] l&J
File Edit Settings Help
Cal - Truse v] |2.4 Design by Member |
Input D ata B [ C [D] E | ~
. General Data Member | Location Load
- Materials No x [m] Case Design Design acc. to Formula
Cross-sections Crosssection No. 1 - Rectangle 240/589.2
.. Load Duration and Service Cla< (HNBL___0.000] LG10 0.22|=1 | 102) Cross-section Resistance - Compression along the Grain acc. to 6.1.4
. Effective Lengths - Members 6650 | LG14 002 <1 | 111) Cross-gection Resistance - Shear due to Shear Force Vz acc.to 6.1.7
- Effective Lengths - Sets of Men 2800 LG3 0.01|<1 |112)Cross-section Resistance - Shear due to Shear Force Vy acc.to 6.1.7
- Serviceabiity Data 7.000| LG1 0.03|<1 |113)Crosssection Resistance - Shear due to Shear Force under Biaxial Bending acc. to
Fite Pratection - Members 7000 | LG14 0oz =1 71) Cross-section Resistance - Unizxdal Bending about y-fuds and Compression acc. to
Fite: Pratection - Sets of Membe 5950 | LG4 010 | =1 | 172) Cross-section Resistance - Unizxial Bending about z-fuds and Compression acc. to
Fesults 3.500| LG10 0.20 | 1 | 173) Cross-section Resistance - Bizmdal Bending and Compression acc. to 6.2.4
- Design by Load Case 7.000| LG10 037 (<1 |341) Fexural Member with Compression Force acc. to 6.3.3 - Bending about y-fuds -

- Design by Cross-section Maw: 0m:[=1 @ >

- Design by Set of Members
Design by Member

- Design by »-Location patails - Member1 - x: 0.000 m - LG10 | 1 - Rectangle 240/589 2

.. Governing Intemal Forces by b| | B Materzl Data - Gluelam Timber GL28c 2400

. Govesning Intemal Forces by 5 | B Cross-section Data - Rectangle 240/585.2

. Member Slendemesses Design Intemal Forces

Parts List by Member El Design Ratio

- Parts List by Set of Members MNormal Force (Compression) Mg 460.33 | kN -
Cross-section Area A 1414.08 | cmZ ] )
Compressive Stress Ge,0.d 0.33 | kN/cm 2 .
Compression Strength feok 240 | kN/em?2 Tab.2, EF
Madffication Factor K mod 0.800 Tab. 31 -
Partial Factor M 1.300 Tab.23 &
Compression Strength feo.d 1.48 [kN/cm2 Eg. (2.14) z
Diesign Ratio 0.22 1 Eg. (6.2} [mm]

4 1 (2 I ‘

Figure 5.2: Indication of the member and the current Location x in the RFEM model

If you move the RF-TIMBER Pro window to another place in the display and you still cannot
see the graphic clearly, use the button [Jump to Graphics] to activate the view mode: The
RF-TIMBER Pro window will be hidden so that you can adjust the view appropriately in the
RFEM user interface. The view mode provides the functions of the View menu, for example
zooming, moving or rotating the display.

Information

Tou are in the view mode.

e Click [Back] to return to the add-on module RF-TIMBER Pro.
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RFEM work window

It is also possible to visualize the design ratios directly in the structural model: Click the
[Graphic] button to quit the add-on module RF-TIMBER Pro. The ratios are displayed in the
RFEM work window like internal forces of a load case.

To turn the display of design results on or off, use the button [Results on/off] shown on the
left. To display the result values in the graphic, use the toolbar button [Show Result Values]
to the right.

As the RFEM tables are of no relevance for the evaluation of the RF-TIMBER Pro results, you
may deactivate them.

The design cases can be set as usual by means of the list in the RFEM menu bar.

The graphical display of results can be set in the Display navigator, by opening the Results
folder and selecting the Members entry. The ratios are drawn Two-Colored by default.

Project Navigator b4

Eg Structure ~
o-[v]db Loads
B [“][F] Results
(-] [ Result Values B
—[¢][ TitleInfo
(] [F3 Max/Min Info
(- [B] [ Deformation
E—]E‘E Members

OB
QF Colored
{OJF Cross-sections
DE Result Diagrams Filled
i [ Hatching i

1 [ n ] 3

EData !JDisplay i Results 4

m

Figure 5.3: Display navigator: Results — Members

In case of a multicolor representation (options Cross-sections or Colored), the color panel is
available, providing common control functions. The panel functions are described in detail
in the RFEM manual, chapter 4.4.6, page 77.

Project Navigator - S T——

[e-[w]i Structure =) =
EEE Results Max
[ Result Values Desiogliatoll]
- [w][F3 TitleInfo
- [] [ Max/Min Info LY
[E] [ Deformation g:g M
=B Members EI:?EI Refer to
OJF Two-Colored nso @) Maxsin
-CH Colored _ 050 () Customize
B 2 crosesecon] (| [t
[ Result Diagrams Filled 03n ) |
][ Hatching =
I Al Values nin
[ Display Hidden Result Diagram i [¥] Smooth Color
DE Reverse Results V-y and V-z Max : 099 Transition
[ Results On Couplings Min : 0.00
- [E] [ Support Reactions
[ Guide Objecs
j@& General
o[ ]I Mumbering <
i [E] ' Rendering
i-[B] B Additional Modules E o 4
EData L] Display = Results 4 I

Figure 5.4: Design ratios with display option Cross-sections
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In the Factors tab of the panel, you can scale the design results, as you know it from the

Z |4 member internal forces. If you enter the factor 0 in the input field Member Diagrams, the
results will be represented without scaling but with an increased line thickness.

02
009'0'11' \u 02
-y ’
17 N ~
Panel x ! Rk
Dizplay
Factors

Deformation:

Member Diagrams:
0 =

Reaction Forces:

B2 4

Figure 5.5: Panel tab Factors

The graphics can be transferred to the printout report like RFEM graphics (see chapter 6.2,
page 52).

To return to the add-on module RF-TIMBER Pro, use the [RF-TIMBER Pro] button in the

RF-TIMBER Frao
panel.
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5.2 Result Diagrams

The result diagram can be useful if you want to see a member's result distribution displayed

graphically. Select the member (or set of members) in the RF-TIMBER Pro results table by
placing the cursor in the corresponding table row and open the result diagram by clicking
the button shown on the left. You find the button below the first table part of the results
table (see Figure 5.1, page 45).

The result diagrams are available in the RFEM graphic. To display the diagrams,

select Result Diagrams on Selected Members on the Results menu,

|wI"‘| or use the button in the RFEM toolbar shown on the left.
A window opens showing the distribution of design results on the selected member or set
of members.
£ Result Diagram on Member | = |6 ﬂf—]
M ememrocn  ~ < > 3 B(@KE T< > = e oA | AN
Members Mo.: |16 Al - - =
Navigator o x 0.000 . . . . | . . . . 5.-3;}:) ‘ . . 'J';I)I)m - 26005 ] Fixed
. [w] Design Ratio *M16>
Design Ratio [ De=ign Ratio i
x Design Ratio
[m] H
- 0.000 056 =
0.350 0.50
0.700 0.50
0.875 051 |
1750 059 |~
2625 068 =
3.500 0.76
3.850 0.78
4,375 0.2
5.250 087 .
["] Mae/Min Orly  [] Edges Only
Results 4 b -
Increases the augmentation factor for the result diag Beginning XY,Z 7.0,0.0, 46 m End XY,Z 140,00, 46m Order: 16 | .}

L

Figure 5.6: Dialog box Result Diagram on Member

RE-TIMBER Pro AL -Truss |91 @ > Use the list in the toolbar above to choose the relevant RF-TIMBER Pro design case.
tE; Eﬁﬁj\fe‘g"‘ e For more detailed information on the dialog box Result Diagram on Member, see the RFEM
LC3 - Live load manual, chapter 10.5, page 311.

LG1 - Bearing capacity

LG2 - Serviceabil;
RF-TIMBER Pro CA1 - Truss:

RF-TIMEER Pro CAZ - Truss acc. to theory
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5.3 Filter for Results

In addition to the RF-TIMBER Pro results tables which already allow for a particular selection
according to certain criteria because of their structure, you can use the filter options de-
scribed in the RFEM manual to evaluate the RF-TIMBER Pro design results graphically.

Generally, you can take advantage of already defined partial views (see RFEM manual, chap-
ter 10.9, page 321) used to group objects appropriately.

Filtering designs
The ratios can be used easily as filter criteria in the RFEM workspace. To apply this filter
function, the panel must be displayed. If the panel is not active,

select Control Panel (Colour scale, Factors, Filter) on the View menu of RFEM
or use the toolbar button shown on the left.
The panel is described in the RFEM manual, chapter 4.4.6, page 77. The filter settings for

the results must be defined in the panel tab Color spectrum. As this tab is not available for
the two-colored results display, you have to set the display option Colored or Cross-sections

in the Display navigator.

Project Navigator Panel x
-[¥] 8 Structure = Max
= [wI[] Results Design Ratia [-]
[#][ Result Values
V[ Title Info 1.00
VI Max/Min Info 0.95
o [B] [ Deformation 2 0
= [B] [ Members e
D[ Two-Colored ggg
0] | Colored | 070
O Cross-sections 065
[1[F Result Diagrams Filled D:BD
[#][F Hatching 0.55
[ Al Values 050
... ][ Display Hidden Result Diagram M 093
il a0
[ Reverse Results V-y and V-z Min © 0.00
EData ) pisplay [ -
TIMBER Pro
T
0p2 053 054 054 033
38 =
BEax 4

05 231 gag nsg 082

089

Figure 5.7: Filtering design ratios with adjusted color spectrum

For example, if you use a colored results display, you can use the panel to determine that
only design ratios higher than 0.50 are displayed. Furthermore, the color spectrum can be
adjusted in such a way that a color range covers a design ratio of 0.05 as shown in the fig-
ure above.

When you select the option Display Hidden Result Diagram (under Results — Members in
the Display navigator), you can even display all stress ratio diagrams that do not fulfill the
conditions. Those diagrams will be represented by dotted lines.
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Filtering members

In the Filter tab of the control panel, you can define the numbers of the members whose re-
sults you want to be shown exclusively, which means filtered. The function is described in
detail in the RFEM manual, chapter 10.9, page 326.

Panel x

Show diagrams for
members no.:

1518

Figure 5.8: Member filter for ratios of bottom chord

Unlike the partial view function, the structure is now displayed completely in the graphic.
The figure above shows the ratios in the bottom chord of a truss girder. The remaining
members are displayed in the model but are shown without design ratios.

' Ing. Software
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6. Printout
6.1 Printout Report

Similar to RFEM, the program generates a printout report for the RF-TIMBER Pro results that
can be completed by graphics and descriptions. In the report you can also decide which in-
put and output tables appear in the printout.

The printout report is described in detail in the RFEM manual. In particular, chapter 11.1.3.4
Selecting Data of Add-on Modules on page 338 provides information concerning the selec-
tion of input and output data in add-on modules.

For complex structures with a high number of design cases, it is recommended to split the
data into several small printout reports which allows for a clearly-arranged printout and a
faster work.

6.2 RF-TIMBER Pro Graphic Printout

Every picture that is displayed in the graphic window of the main program RFEM can be in-
cluded into the printout report. This means that the design ratios displayed in the RFEM
model can be prepared for the printout, too. The graphics can be integrated in the global
printout report or sent directly to the printer. Printing graphics is described in detail in the
RFEM manual, chapter 11.2.

Designs in the RFEM model
To print the RF-TIMBER Pro graphic currently displayed in the RFEM work window,

select Print on the File menu

or use the toolbar button shown on the left.

E File Edit View Insert Calculate Re
JQ%&‘);'I‘QI&E% Cala W
Y % D% )

Figure 6.1: Button Print in the toolbar of the main window

Result diagrams

In the same way, you can integrate the result diagrams of members into the report by using
the [Print] button. It is also possible, to print them directly.

4= Result Diagram on Member

|E]| %% | RF-TIMBER Pro CA1 - 4 |:,~;_';r\| B g =
Mavigator o = 0.00D 1.000 |A 2 D 2.00D 4 DD
. . Print =
.. [w] Design Ratic =M16z

Figure 6.2: Button Print in the toolbar of the Result Diagram window

The following dialog box opens:
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[ W RF-TIMBER Pro - Members Design Ratio, CAL

Remove from Printout Report

Start with New Page

Selection...

Properties...

af
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Graphic Printout @
General | Options | Color Spectrum
Graphic Picture Window To Print Graphic Size
() Directly to a printer. |5 (@) Cument Only @) As Screen View
@ To a printout report: Al () Window Filing
() To the Clipboard ) ToScale 1: 100 ~
Graphic Picture Size Options
Use Whole Page Width Show Printout Report on
[7] Use Whole Page Height [OK]
— | rer Show Results for Selected x-Location in
[ Height: 1003 [% of Page] the Resuft Diagram
Rotation: 0| 1 [ Lock Graphic Picture {without Update)
Header of Graphic Picture
RF-TIMBER Pro - Members Design Ratio, CA1
[ok ][ caneel

.

Figure 6.3: Dialog box Graphic Printout, tab General

This dialog box is described in detail in the RF
RFEM manual also describes the Options and

EM manual, chapter 11.2, page 354. The
Color Spectrum tab.

A graphic from RF-TIMBER Pro that has been integrated in the printout report can be moved

anywhere within the report by using the drag

-and-drop function. In addition, it is possible

to adjust imported graphics subsequently: Right-click the relevant entry in the navigator of

the printout report and select Properties in th

e context menu. The dialog box Graphic

Printout appears again, offering various options for adjustment.

Graphic Printout

S

Properties | Options |Co|or Spectrum I Factors|

Script Symbols Frame

() Proportional @ Proportional () None

(@ Constant () Constant @ Framed
Factor: 1= Factor: 1= [ Title Box...
Print Quality Color

(@) Standard {mz« 1000 x 1000 Pixels) () Greyscale

() Mzxdmal {ma 5000 5000 Picels)

(7 User Defined T @ All Colored

() Texts and Lines in Black

OK

[

] [ Cancel

.

Figure 6.4: Dialog box Graphic Printout, tab Options
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7. General Functions

This chapter describes some menu functions as well as export options for the design results.

7.1 RF-TIMBER Pro Design Cases

Members can be arranged in groups for different design cases. In this way, you can com-
bine groups of structural components or analyze members with particular design specifica-
tions (for example changed materials, partial safety factors, optimization).

It is no problem to analyze the same member or set of members in different design cases.

The design cases of RF-TIMBER Pro are available in the RFEM work window and can be dis-
played like a load case or load group by means of the toolbar list.

Create a new RF-TIMBER Pro case
To create a new design case,

select New Case on the File menu in the RF-TIMBER Pro add-on module.

The following dialog box appears.

New RF-TIMBER Pro-Case ==
No. Description
3 Design according to EC & -
j [ ak. ] | Cancel

Figure 7.1: Dialog box New RF-TIMBER Pro-Case

In this dialog box, enter a No. (which is not yet assigned) and a Description for the new de-
sign case. When you click [OK], table 1.1 General Data opens where you can enter the new
design data.

Rename an RF-TIMBER Pro case

To change the description of a design case subsequently,

select Rename Case on the File menu in the RF-TIMBER Pro add-on module.

The dialog box Rename RF-TIMBER Pro-Case appears.

Rename RF-TIMBER Pro-Case ==
No. Description
3 Mew description -
j [ ak. ] | Cancel

Figure 7.2: Dialog box Rename RF-TIMBER Pro-Case
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Copy an RF-TIMBER Pro case
To copy the input data of the current design case,

select Copy Case on the File menu in the RF-TIMBER Pro add-on module.

The dialog box Copy RF-TIMBER Pro-Case appears where you can specify the number and
description of the new case.

Copy RF-TIMBER Pro-Case [

Copy from Caze
CA3 - Design according to EC & v]

Mew Case

Mo.: Description:

4 Second-order theory -

[ (] 8 ] [ Cancel

. A

Figure 7.3: Dialog box Copy RF-TIMBER Pro-Case

Delete an RF-TIMBER Pro case
To delete design cases,

select Delete Case on the File menu in the RF-TIMBER Pro add-on module.

In the dialog box Delete Cases, you can select the relevant design case in the Available Cas-
es list to delete it by clicking [OK].

Delete Cases [&J

Available Cazes

Mo. Description
1 Truzs

2 Truzs acc. to ThLO.

Diesign according ta EC 5

=
[ (0] 8 ][ Cancel ]

. 4

Figure 7.4: Dialog box Delete Cases
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7.2 Cross-section Optimization

As mentioned in chapter 2.3, RF-TIMBER Pro offers you the possibility to optimize cross-
sections. Select the relevant cross-section by ticking its check box in column C or D in table
1.3 Cross-sections (see Figure 2.10, page 17).

You can also start the cross-section optimization out of the results tables by using the con-
text menu.

During the optimization process, RF-TIMBER Pro determines the cross-section within the
same cross-section table that fulfills the analysis requirements in the most optimal way, that
means comes as close as possible to the maximum possible ratio specified in the Details dia-
log box (see Figure 3.5, page 33). The required cross-section properties will be determined
with the RFEM internal forces. If another cross-section proves to be more favorable, it will
be used for the design. In this case, two cross-sections will be displayed on the right of ta-
ble 1.3 as shown in Figure 7.6, the original cross-section from RFEM and the optimized one.

A dialog box with detailed specifications appears when you tick the check box for optimiza-
tion.

Solid Sections - Rectangle : Optimize [dz-,l
Cross-zection Optimization Parameters
Opti-
mmize: Current Minimal I aximal Increment
[ 24005 = =l = v [mm]
| h: = 450,015 600,01 20,06+ | [mm]
Keep Current Side Propartions Fectangle 2407451
j F ak. ] | Cancel

" A

Figure 7.5: Dialog box Solid Sections - Rectangle : Optimize

By ticking the check boxes in the Optimize column, you decide which parameter(s) you
want to modify. The ticked check box enables the Minimal and Maximal columns where you
specify the upper and lower limits of the parameter. The Increment column determines the
interval in which the size of this parameter varies during the optimization process.

If you want to Keep Current Side Proportions, tick the corresponding check box. In addi-
tion, you have to select both parameters for the optimization.

Please note for the optimization process that the internal forces won't be recalculated au-
tomatically with the changed cross-sections. It is up to you to decide which cross-sections
should be transferred to RFEM for a recalculation. As a result of optimized cross-sections,
internal forces may vary considerably because of the changed stiffnesses in the structural
system. Therefore, it is recommended to recalculate the internal forces after the first opti-
mization and then to optimize the cross-sections again.

You do not need to transfer the modified cross-sections to RFREM manually: Set table 1.3
Cross-sections, and then

select Export All Cross-sections to RFEM on the Edit menu.
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Also the context menu available in table 1.3 provides options to export optimized cross-
sections to RFEM.

RF-TIMBER Pro - [Truss girder] -
File Edit Settings Help
CAl - Truss v] |L3 Cross-sections |
Input D ata [ A (- Cc [ D [ E | F 3- Rectangle 240/168
. General Dala Section | Material Cross-section Max. Design|  Opti- RF-TMBER Pro
o Materials No Mo Description [mm] Ratio mize | Remark | Comment
Cross-sections 1 1 B Rectangle 240/589.2 051, 0O 1} | Upper chord ko
Load Duration and Service Clag |__ 2 1 |M Rectangle 240/451 098] O 1} | Lower chord g
. Effective Lengths - Members [ 3 [_l|Rectandle 240,165 NN 077l M 10 | Post - support I
- Effective Lengths - Sets of Men ; 2 ] Info about Cross-section.. Paost - center 1
- Serviceabilty Data 5 3 | Cross-section Library... Disgonal 1 .
- Fire Protection - Members [3 3 1] S Dizgonal 2
- Fite Pratection - Sets of Membe 7 3 =] Edit List 'Design of Members' in Table11 ¥ Diagonal 3 |3 - Rectangle 240/280
RFEM
Bieals . Optimize Cross-section
- Design by Load Case
. Design by Cross-section Cross-section Optimization Parameters...
. --—»
Des!gn by Set of Members Export Cross-section to RFEM ¥
- Design by Member
- Design by x-Location Export All Cross-sections to RFEM ;
Governing Intemal Forces by M Import Cross-section from RFEM M
- Governing Intemal Forces by 59 : I . . "
- Parts List by Mermber mport ross-sections from ..:, I_’
. Partg List by Set of Members .
Cross-section Mo, 3 Used in
Members: 512,14
Sets of
Mernbers:
I Length: 13.80 [m]
I Mass 0343 1]
1] The cross-section in RFEM s different to that in Materiak 1 - Gluelam Timber GL28c
4 LI C RF-TIMBER Pro.
alculation etails... at. Annex... r1aphic ancel
Exports current crozs-section to main program and deletes resutts

Figure 7.6: Context menu in table 1.3 Cross-sections

Before the changed cross-sections are transferred to RFEM, a security query appears, be-
cause the transfer requires the deletion of results. When you confirm the query and start
the [Calculation] in RF-TIMBER Pro, the RFEM internal forces as well as the RF-TIMBER Pro
designs will be determined and performed in one single calculation run.

RF-TIMBER Pro
. Question Ho. 252

Do you want to transfer the changed crozz-sections to RFEM?

I 20, the results of RFEM and RF-TIMBER Pro wil be deleted.

Figure 7.7: Query before transfer of modified cross-sections to RFEM

By using the menu functions described above, you can also reimport the original RFEM
cross-sections to RF-TIMBER Pro. Please note that this option is only available in table 1.3
Cross-sections.

If you optimize a tapered member, the program modifies the member's start and end and
interpolates the second moments of area for the intermediate locations linearly. As these
moments are considered with the fourth power, the designs may be inaccurate if the
depths of the start and end cross-section differ considerably. In this case, it is recommended
to divide the taper into several single members whose start and end cross-sections have mi-
nor cross-section differences.
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7.3 Material Export to RFEM

When you have changed materials in table 1.2 of RF-TIMBER Pro, you can export the modi-
fied materials to RFEM, similar to the export of modified cross-sections. It is also possible to
import the originally used materials from RFEM. Materials modified in the add-on module
are highlighted in blue.

You do not need to transfer the modified materials manually to RFEM.
Set table 1.2 Materials, and then

select Export All Materials to RFEM on the Edit menu.

Also the context menu of table 1.2 provides options to transfer modified materials to RFEM.

RF-TIMBER Pro - [Truss girder] =
File Edit Settings Help
41 - Truss v | [L.2 Materials |
Input Data [ B Special Settings ace.to At 3.2 or 33
i General Data Material Materal
- Materials D Description Comment
i Crozs-sections 1 M Gluelam Timber GL28c | EN 1595-1 :;;Z?j:;{jlmﬂgih fmeand ft,ok
‘. Load Duration and Service Clas I M| Gluelam Timber GL28h | DINEN "] :
- Effective Lengths - Members 3 |mF Material Library...
- Effective Lengths - Sets of Men I ; EW
i
3

Serviceability Data
Fire Pratection - Members

1

Export Material to RFEM
5 - Export All Materials to RFEM
- Fire Protection - Sets of Membe| zidizl iy
ERFEM Re Import Material from RFEM
q Import All Materials from RFEM

1260.00 | kN/cm?

acc. bo 3.3(3) for Glulam,

Flat Ended Bending [My|
with h = BO0  mm [Bending)
or b= 600 mm [T ension]

g o 78.00  kN/cm?
Urit Weight . 4.00 kN/m* acc, to 3 3NAB), Edgewize Bending
Coefficient of Thermal Expansion o 5.0000E-D6 | 1/°C {Mz] far Glulam Timber
Partial Safety Factor ™ 130 Cansisting of Minimum of Four
E Design Relevant Side by Side Lamellas
Characteristic Strength for Bending Frk 2.80 | kN/em2
Characteristic Strength for Tension Frox 1.95 [ kN/em2 | piaberial Mo, 2 Used in
Characteristic Strength for Tension Perpendicular | frs0k 0.05 kMN/em2 Cross-
Charactenstic Strength for Compression fe.ok 265 kN/om? | sections: 4
Characteristic Strength for Compress. Perpendiculz | fz 20,k 0.30 | kN/cm?
Characteristic Strength for Shear/Torsion Fuk 032 kN/cm2 | Members: 710
Density Pk 410.000 | kg/m*
Modulus of Elasticity Parallel Eo.o5 1020.00 | kN/em2 | Sets
Modulus of Elasticity Perpendicular Esn.05 35.00 | kN/cm2 T Length: 920 [m]
Shear Modulus Gos 63.10 kN/cm2
I WwWeight: 0141 1]
] T 3
ll/ lEI l&l | Caleulation | ‘ Details... | | Mat. Annex... Graphic Cancel

Exports material to main program and deletes resutts

Figure 7.8: Context menu of table 1.2 Materials

Before the changed materials are transferred to RFEM, a security query appears because the
transfer requires the deletion of results. When you confirm the query and start the [Calcula-
tion] in RF-TIMBER Pro, the RFEM internal forces as well as the TIMBER Pro designs will be
determined and performed in one single calculation run.

RF-TIMBER Pro
. Question Ho. 366

Do you want to transfer the changed materials to RFER?

If =0, the results of RFEM and RF-TIMEER Pro will be deleted.

Figure 7.9: Query before transfer of modified materials to RFEM
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7.4 Units and Decimal Places

The units and decimal places for RFEM and all add-on modules are managed in one global
dialog box. In the add-on module RF-TIMBER Pro, you can use the menu to define the units.
To open the corresponding dialog box,

select Units and Decimal Places on the Settings menu.

The program opens the following dialog box that you already know from RFEM. The add-on
module RF-TIMBER Pro is preset.

Units and Decimal Places - Metric * &J

RF-TIMBER Pro

Output Data

Program / Module

- RFEM -
- RF-STEEL Surfaces (2
- RF-STEEL Surfaces

- RF-STEEL Members

- RF-STEEL EC3

- RF-STEEL AISC

- RF-STEEL IS

- RF-STEEL S1A

- RF-STEEL BS

- RF-STEEL GB

- RF-ALUMINIUM

- RF-KAPPA

- RF-LTB

- RF-FE-LTB

- RF-EL-PL

- RFC-TO-T

- PLATE-BUCKLING

- RF-ASD

- CRANEWAY

- RF-CONCRETE Surfac
- RF-CONCRETE Memb»
- RF-CONCRETE Colurmi
- RF-PUNCH

- RF-TIMBER

- RF-DYNAM

- RF-END-PLATE S

27 EE® ==

" A

Parts List
Unit
Lengths: m -
Total Lengths: m -
Surface Areas:

Dec. Places
2k

Unit Dec. Places
kN/em™2 25
Design Ratios: - 2=
3=

Stresses:

Unitless: m"2 -

Volumes: m"3 -

Masses per Length:

m

kag/m -

Masses ka -

R R R RS R

Alw | {0 {00 ][] lf4]>

Total Masses: t -

OK

Figure 7.10: Dialog box Units and Decimal Places

The settings can be saved as user profile to reuse them in other structures. The functions
are described in the RFEM manual, chapter 12.6.2, page 453.

7.5

The designs can be provided for other programs in various ways.

Export of Results

Clipboard

To copy cells selected in the RF-TIMBER Pro results tables to the clipboard, use the keyboard
keys [Ctrl]+[C]. To insert the cells, for example in a word processing program, press
[Ctrl]+[V]. The headers of the table columns won't be transferred.

Printout report

The data of the RF-TIMBER Pro add-on module can be printed into the global printout re-
port (see chapter 6.1, page 52) to export them subsequently. Then, in the printout report,

select Export to RTF File or BauText on the File menu.

The function is described in detail in the RFEM manual, chapter 11.1.11, page 350.

Program RF-TIMBER Pro © 2011 Ing. Software Dlubal

59



] I
7 General Functions I

. Ing. Software
Dlubal

Excel / OpenOffice

RF-TIMBER Pro 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 Tables on the File menu in the RF-TIMBER Pro add-on module.

The following export dialog box appears.

Export - M5 Excel ﬁ

Table Parameters Application

‘with Table Header
[ Only Marked Rows

@ Miciozsoft Excel
OpenOffice.org Calc
I CSY

Transfer Parameters
[ Expart Table to Active Workbook

Export Table ta Active ‘Workshest
Fiewrite Existing “Workshest

Selected Tables

@ Active Table [ Expart Tables with
Details

Il Tables

Input T ables
Result Tables

[ (0] 3 ][ Cancel ]

" A

Figure 7.11: Dialog box Export - MS Excel

When you have selected the relevant parameters, start the export by clicking [OK]. Excel or
OpenOffice will be started automatically. It is not necessary to run the programs in the
background.

rIEII Hw9-w~-|- Sheetl - Microsoft Excel |ﬂlér
Home Insert Page Layout Formulas Data Review View Add-Ins [ e o B ER
% Calibri -5 - = Text - [B} conditional Formatting = S=Insert - X ~ W [ﬁ
@q EE - % »  [B& Formatas Table - & Delete ~ @ - & )
%8 %8 ) Cell Styles - i Format - | (2~ =
Clipboard Font Fl Fl Mumber Fl Styles Cells Editing
B3 - 5 | Cross-section Mo. 1- Rectangle 240/589.2 A
A B C D E F i
1 Member Location | Load
2 No. 3 [m] Case Design Design acc. to Formula E|
3 1 Cross-section No. 1-Rectangle 240/583.2
4 0,000| LG10 0,22(£1 102) Cross-section Resistance - Compression aleng the Grainacc. to £.1.4
5 6,650| LG14 0,02(£1 111} Cross-section Resistance - Shear due to Shear Force Vzacc. to 6.1.7
6 2,800 LG3 0,01(£1 112} Cross-section Resistance - Shear due to Shear Force Vy acc. to £.1.7
7 7,000 LG1 0,03|£1 113} Cross-section Resistance - Shear due to Shear Force under Biaxial Bendingacc. to £.1.7[1)
8 7,000 LG14 0,02(£1 171} Cross-section Resistance - Uniaxial Bending about y-Axis and Compression acc. to £.2.4
9 5,950 LG4 0,10(£1 172} Cross-section Resistance - Uniaxial Bending about z-Axis and Compression acc. to £.2.4
10 3,500 LG10 0,20/%1 |173)Cross-section Resistance - Biaxial Bending and Compression acc. to 6.2.4
11 7,000 LG10 0,37|21  |341)Flexural Member with Compression Force acc. to 6.3.3 - Bending about y-Axis
12 7,000 LG1 0,42|%1 |342)Flexural Member with Compression Force acc. to 6.3.3 - Bending about Both Axes
13 0,000 LG21 0,00(£1 | 400)Serviceability - No or Very Small Deformations.
14 7,000| LG31 0,08(£1 401) Serviceability - Design Situation Characteristic acc. to 7.2 - Inner Bay, z-Direction
15 7,000| LG43 0,21(£1 402) Serviceability - Design Situation Quasi-permanent acc. te 7.2 - Inner Bay, z-Direction
16 7,000 LG46 0,17 (21 403) Serviceability - Design Situation Quasi-permanent acc. te 7.2 - Inner Bay, z-Direction
17 2,800 LG25 0,00(£1 40E) Serviceability - Design Situation Characteristic acc. to 7.2 - Inner Bay, y-Direction
18 2,800 LG37 0,00(£1 407 ) Serviceability - Design Situation Quasi-permanent acc. to 7.2 - Inner Bay, y-Direction
15 0,000 LGEO 0,10(£1 |602)Fire Resistance - Cross-section Resistance - Compression along the Grain acc. to 6.1.4
20 3,850 LG52 0,01/21 |&11)Fire Resistance - Cross-section Resistance - Shear due to Shear Force Vzace. to 6.1.7
21 2,800 LG58 0,00(£1 612} Fire Resistance - Cross-section Resistance - Shear due to Shear Force Vy acc. to 6.1.7 -
M4 kM 2.4 Design by Member 2.5 Design by x-Location 3.1 Goverf(l] 4 [ 1l |
Ready | |[E@ M 100% (=) y!
. 4

Figure 7.12: Results in Excel
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8. Example

We perform the design according to EN 1995-1-1 for a wood column that is restrained and
stressed by compression and bending. Moreover, it is supported on the free end in direction
Y. The example is described in the German timber construction book [8], page 236.

8.1 Structure and Loads

System and loads Structure
F F Cross-section: b/d = 14/22 cm

w, ' ' Material: CT C24
|l —F Depth: h=3.20m
N [ Service class: 1
| | LDC: permanent

FI | h
= | Load
==l | LC 1 Self-weight:  F = 45 kN
W % LC 2 Wind: w = 1.5 kN/m

I--—h- L I—’ Y

X X

Lk
I

Figure 8.1: System and loads according to [8]

*+ T A

Design values
Ng=135-F=135-45kN =60.75kN (kg = 0.6)
qg=15-w=15"15KN/m = 2.25kN/m (k,.q = 0.9)

I Program RF-TIMBER Pro © 2011 Ing. Software Dlubal
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"permanent" criterion.

e

8.2 Calculation with RFEM

The system as well as the loads in both load cases are modeled in RFEM as 3D structure. We
deactivate the automatic consideration of the self-weight when we create LC 1 because it is
also neglected in the example of the German timber construction book.

RFEM determines the following diagrams of internal forces.

Dlubal

We superimpose the load cases for the basic combination with the corresponding partial
safety factors in a load combination. They will be calculated according to the linear static
analysis. For the design in RF-TIMBER Pro it is important to define both load cases with the

E™ Column, CO1

== =]

e

EColumn = || =@ || =]

%= Column E=8 EoR°XT

CO: Ultimate limit state
Internal Forces M [kN]

-60.75 .

-60.75 -
_?" %

Z
Mz b 6073, Min M -60.7SkN

CO: Ulkimate limit state
Internal Forces Y-z [kN]

Ma -z 7.20, Min %-z: 0.00kMN

CO - Ulkimate limit state
Internal Forces -y [kMm]

-11.52

<
Mz M-y 0.00, Min M-y =11 .52kNm

Figure 8.2: Internal forces N, V, and M,

The analyzed internal forces are equivalent to the ones mentioned in [8], page 237.
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8.3 Design with RF-TIMBER Pro
8.3.1 Ultimate Limit State Design

In table 1.1 General Data, we select the load combination CO1 for the Ultimate Limit State
design.

We perform the design according to EN 1995-1-1 with the German national annex DIN.
RF-TIMBER Pro - [Column] [

File Edit Settings Help

=S | L1 General Dats [

Input Data

Design of According to Code / Annex
Materials Members: |1 a [w] 20 EEIEN 1395-1-1:2004-11

Cross-sect . :
L;i:;z‘;t?:; and Service Cla: sels ° £l SDiN M

i Effective Lengths - Members

Ultimate Limit State | Serviceabilty Limit State | Fire Resistancs |

Existing Load Cases Selected for Design
LC1 Selfweight = Ulltimate limit state
LC2 Wind in +X

RF-TIMBER Pro

Load Groups and Load Combinations

Design Situation: Timber Design of
Members and Sets of
Members according to
- DIN 1052:2008-12

- EN 1995-1-1:2004-11

- SIA 265:2003

Comment -
I

@ Fundamental

() Accidental

L«

4 n +

[ Calculation ] [ Details... ] [Nal. Annes...

Figure 8.3: Table 1.1 General Data

Table 1.2 Materials and table 1.3 Cross-sections present the characteristic stiffnesses of the
selected material as well as the available cross-section.

RF-TIMBER Pro - [Column] [

File Edit Settings Help

[ | L2 Materals ‘
Input Data B
General Data WMatenal Material
Ne. Description Trrme

Special Settings acc.lo At 3.2 or 3.3

Increase of Strength fm k and fok
according to:
[T ace. to 3.2(3] for Massive Timber

with h < 150 mm [Bending)
or b2 150 mm [Tension]

Cross-sections
Load Duration and Service Clag
+ Elfective Lengths - Members

)

'Vlatenal Properties
= RFEM Relevant

Modulus of Elasticity iE 1100.00 | kN/emZ
Shear Modulus G 69.00 | kN/om?Z
Unit Weight T 420 | kN/m?
Coefficient of Thermal Expansion o 5.0000E06 | 1/°C
Partial Safety Factor ™ 1.30
5 Design Relevant
Characteristic Strength for Bending Fn ke 240 | kN/em?
Charactenistic Strength for Tension Frok 1.40 kN/emZ |y ciial Mo, 1 Used in
Characteristic Strength for Tension Perpendicular | Fr20k 0.04 [kN/emZ | oo
Charactenistic Strength for Compression Feok 210 kMN/em? | sections: 1
Characteristic Strength for Compress. Perpendiculz | Fe,0,x 0.25 | kN/em?
Characteristic Strength for Shear/Torsion '3 0.40 | kN/cmZ | Members: 1
Dernsity Pk 350,000 | kg/m3
Moduius of Elasticty Parallel Fogs 740,00 kN/om? | Sets:
Shear Modulus Gos 4640 [kN/em? | o Length: 220 [m]
I Weight [N R (1]

4 n +

- [ Calculation ] [ Details... ] [Nat. Annes...

Figure 8.4: Table 1.2 Materials
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RF-TIMBER Pro - [Column]

=)

File Edit Settings Help

nad Duration and Service Clad
Effective Lengths - Members

El [ +

CAl A |L3 Cross-sections
Irjput Data C_ D E
- General Data Opti-
Materials mize | Remark Comment
a

@]

1 - Rectangle 140/220

2200

[mm]

(o] (5] ()

Cross-section No. 1 Used in

Members: 1

Sets of

Mermbers:

T Length: 320 [m]
T Mass: 0041 [t

aterial. 1 - Poplar and Coniferous Timbe

[ Calculation ] [ Details... ] [Nal. Anhes...

o0 ) [ coea |

.

Figure 8.5: Table 1.3 Cross-sections

In table 1.4 we define the load duration and the service class. The factor k.4 of CO1 will be
calculated from the LDC of the contained load cases by taking into account the service

class.
e M
RF-TIMBER Pro - [Column] |
File Edit Settings Help
a1 ~ | |14 Load Durstion and Service Class \
Input Data B C D
. Generd Data =i Cocficient | orvice Class SECL
- Materials #C0O-Description LC Type Class LDC lemod @ |dentical for All Members
Cross-ssolions [E——— e T 0.600 or Sets of Members SECL: 1 -
LC2 | Windin +X Permanent Shorttem 0300 —
- Effective Lergths - Members CO1 | Utimate limit state - Shorttem 0.500 (2 Different... ~
Service Class 1
Tatal moisture content (5-15%]. Mean
moisture content in mast conifers
does not excesds 12%
Example Buidings Closed from All
Sides and Heated Buldings
Service Class 2
Total moisture content [10-20%].
Mean moisture content in most
conifers dogs not excesds 20%
Example Roofed Buidings
without ‘walls
Service Class 3
Total moisture content [12-24%].
Example Structural Members Freely
Exposed ta \Weather
E [ [T —
[ Calculation ] [ Details... ] [ Nat. Arner.. ] -

.

Figure 8.6: Table 1.4 Load Duration and Service Class
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In table 1.5 Effective Lengths we specify the buckling lengths of the column. The example
provides the Euler buckling modes 1 and 3 with the coefficients for effective length B, =
2.0 and B, = 0.7.

s ™
RF-TIMBER Pro - [Column] [
File Edit Settings Help
A1 = | |5 Effective Lengths - Members |
Input D ata A B [ C [ D E [ F o[ 1 [ K ]
.. General Data Member | Buckling Buckling about fudis y Buckling about fxis z Lateral Buckling
- Materials No. | Possible | Possible Befy | lefy[m] |Possble | [Berz lefz[m] | Possible | Defineles | laf [m] Comment
- Crass-seclions [= 2.000 6400 [ 0.700 2240 (= a 3.200
i Load Duration and Service Cla:
ISeﬂings for Member No. 1 Rectangle 140/220
Cross-section
Length L 0
Buckling Possible =
[ Buckling about Ads y Possible =
Effective Length Coefficient Befy 2.000
Effective Length lefy 6.400 m
[ Buckling about Auwis z Possible =l
Hfective Length Coefficient Befz 0.700
Hfective Length lefz 2240im
[ Lateraltorsional Buckling Possible =
Define | ef a
Comment
[
|
~
B o 3 [ Set Inputs far Members Ma. 3 Al
[ Calculation ] [ Details... ] [Nal. e

L

Figure 8.7 Table 1.5 Effective Lengths - Members

We start the calculation by clicking the [Calculation] button.

After the calculation table 2.1 Design by Load Case appears showing the governing design

results.

s
RF-TIMBER Pro - [Column]

==

File Edit Settings Help
CAl ~ | P-1 Design by Load Case |
|rput Data B C D | E F G H |
Load LC or LG/CO Member Pos Desig Coefficien
General Data
- Materials Case Description Mo. x [m] Design | Design acc. to Formula Sit. |Load Dur. | kmod
.. Cross-seclions Uttimate Limit State Design
Load Duration and Service Clad Litimate limit state 1 0.000 1.05 | =1 | 323) Member with Bending and Ce | ULS | Short 4er 0.900
- Effective Lengths - Members
Results
- Design by Cross-section
- Design by Member
Design by s-Location
Governing Intemal Forces by M
- Parts List by Member Mae | 1|1 @ 2. [% E . 5
petails - Member1 - x: 0000 m - CO1 | 1 - Rectangle 140/220
[ Design Ratio - 140.0
Normal Force (Compression) Nd 60.75 | kN
Cross-section Area A 308.00 | cm2
Compressive Stress Cc0d 0.20 [ kN/emE
Equivalent Member Length lefy 6.400 | m = =
Equivalent Member Length lafz 2240 |m 8
Radius of Inertia iy 635 | mm
Radius of Inertia iz 40.4 | mm
Slendemess Degree oy 100.774
Slendemess Degree Lz 55426
Compression Strength feox 210 | kN/em2 Tab 1, EF
Modulus of Elasticity Eo,s 740.00 | kN/em2 Tab.1, EM
Relative Slendemess Ratio hrely 1.709 >030 |Egq. (6.21)
Ll n | [ Relative Slendemess Ratio hrelz 0.5340 »030 |Eg.(6.22) -

Calculation

L

Figure 8.8: Table 2.1 Design by Load Case
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The Details displayed in the lower part of the table correspond to the designs described in
(8].

My 1152kN
Omg=—" :—/crr; =1.02kN/cm’
© S, 112933cm

N 60.75kN

c =—= =0.197kN/cm?
<0d ™A 308 cm?

According to [4] we have to reduce the allowable compressive stress for the stability analy-
sis (buckling design) by the buckling coefficient k. that depends on the slenderness A.

=94 _22CM o ssem
Y12 Jiz

b 14cm
i, =—= =4.04cm
2 12

The slenderness according to [4] is calculated as follows:

, :S._k: 224cm 55 4
i, 4.04cm

, = 60 440
iy 6.35cm

Buckling coefficient k. according to [4] section 6.3.2 (intermediate values can be interpolat-
ed linearly):

k., = 0.733
k., = 0.301
Stability analysis
Design according to [4] eq. (6.23):

fm,k 'kmod _ 24-0,9

fnd = =1.66 kN/cm?
Tm
N M
Design: m= A + > __0197 +£:1.066>1
Key food  Km fmya 0301:145 166

Shear design

Design of shear from transverse force according to [4] section 6.1.7:

f. -k .
f, q=—ck —mod _ 0“: ;‘9 =0.277kN/cm?

Tm

The shear stresses can be determined by the stress point details with the corresponding
statical moments of area (see Figure 2.12, page 18).

_ Vy 'Qz,i n Vv, 'Qy,i _ 7.2kN-847 cm?

T4 = 7 =0.055kN/cm?
l, -t ly -t 5030.67cm*-22cm
Design: Ta 0055 0.199 <1
f,q 0277
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We create another load combination in RFEM with different partial safety factors for the

serviceability limit state design.

CO2=1.0-LC1/s + 1.0 - LC2/s

In the add-on module RF-TIMBER Pro, we select the load combination CO2 for the design in

the Serviceability Limit State tab of table 1.1 General Data.

RF-TIMEER Pro - [Column] [
File Edit Settings Help
CAl v] |l..1 General Data
Input Data Design of According to Code [ Annex
Members: |1 All EEIEN 1995-1-1:2004-11 = E
Cross-sections . A a.
Setz a All DIn -
Load Duration and Service Clag =
i Effective Lengths - Members
i i Ultimate Linit State | Servicsabiity Limit State | Fire Resistance| :
Serviceability Data m
Existing Load Cases Selected for Design
LC1 Self-weight — ¢ m
L2 |windinx > E
—
I 1
Load Groups and Load Combinations E
co Ultirnate lirnit state -
” Design Combination acc. ta 2.2.3: Timber Design of
= Members and Sets of
° 1) Rele=t st Members according to
o W fin 51 - DIN 1052:2008-12
_ - EN 1995-1-1:2004-11
= o Bl Wih=we X - SIA 265:2003
i - —
q | n d r =
(ot ) (B ] (o)

F

igure 8.9: Table 1.1 General Data, tab Serviceability Limit State

Then, we enter member 1 in table 1.8 Serviceability Data (see the following Figure 8.10).

We click the blue check mark button to assign the Design Combination acc. to 2.2.3 (2) w;,,
SC to the selected load combination.
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We do not modify the reference length but we restrict the direction to z. As the beam has
no support in this direction, we select the beam type Cantilever End Free in the list.

- ™
RF-TIMEER Pro - [Column] [
File Edit Settings Help
cal ~ | I8 serviceability Data \
Input D ata B c | b E F G H ]
- Generad Data Member Reference Length Direc- Precamber
- Materials No. Manually| L [m] tion w g [mm] Beam Type Comment
 Cross-sections 1 a 3.200 z 0.0 Cartilever End Free
- Load Duration and Service Clag §
4
5
[
7
8
]
10
11
12
iE]
14
15
16
17
18
19
20
21
22
23
24
25
Dl ——
[ Calculation ] [ Details... ] [Nal. Anres...

.

Figure 8.10: Table 1.8 Serviceability Data

We have to change a setting for the control calculation. We use the [Details] button to
open the dialog box below where we specify our selection in the Serviceability tab: We
want the deformation to be related to the Undeformed System.

-
Details

(S

Serviceabilty | Fire Resistance | Cther

Deformation Related to

() Shifted Members Ends / Set of
Members Ends

@ Undeformed System

] [ Cancel

.

Figure 8.11: Dialog box Details, tab Serviceability
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In the example of [8] an elastic modulus of 10,000 MN/m? is applied. Thus, a new material
with corresponding characteristics would have to be defined in RFEM. However, to simplify
matters, we use the default value of 11,000 MN/m? for the following control calculation.

Winge = 2 L
"T8E, 150

4 -1
Winst = 1.5:3.2 0 :1.44cm<2.13cm:£
811000 -12422.70 10°8 150

144
Design: Winst _ 22N _ 6 676 <1
Wiimie  2.13cm

This result is also displayed in the RF-TIMBER Pro results table 2.1 Design by Load Case un-
der the table entry Serviceability Limit State Design.

RF-TIMBER Pro - [Column] =5

File Edit Settings Help

LAl v] IZ.l Design by Load Case |
Input Data B [ C [ D J[E]J F 6 H [ 1
General Data Load LC or LGACO Member|  Pos Desig Cosfficien
- Materials Case Description Mo. x [m] Design Design acc. to Formula Sit. Load Dur. | kmed
. Cross-sections Uttimate Limit State Design
. Load Duration and Service Clag |_CO1 | Utimate limit state 1 0.000 1.06|>1 | 323) Member with Bending and Cc | ULS | Short4er |  0.500

- Effective Lengths - WMembers
- Serviceability D ata
Results

1 3200 067 | =1 | 411) Serviceability - Design Stuati| SC | Short4er

- Design by Cross-zection
- Design by Member
- Design by x-Location

- Governing Intemal Forces by M bl 106/ >1 @ o] 4

Parts List by Member

petails - Memberl - x: 3.200 m - CO2 | 1 - Rectangle 140/220
Material Data - Poplar and Confferous Timber C24 140.0
Cross-section Data - Rectangle 140/220
[ Deformations
Direction x Wx 0.4 | mm
Direction y Wy 0.0 | mm -
Dirsction z Wz 14.4 | mm 8 -k
(5] Diesign Ratio :
Dieformation at Cantilever Winst,z 144 | mm
Reference Length | 3200 |m
Limit Value Criterion |/ fwinstz 150.00
Limit Value of Deformation Winst limit 21.3 | mm
Design Ratio M 0.67 =1 Tab. 7.2 [mm]

Figure 8.12: Table 2.1 Design by Load Case
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