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1. Introduction
1.1 Add-on Module TIMBER CSA

The Canadian Standard CAN/CSA 086-09 Engineering Design in Wood [1] provides the most
comprehensive set of wood design requirements for Canadian conditions, and is referenced
by building codes across the country. This Standard employs the limit states design method.
With the RSTAB add-on module TIMBER CSA from the company DLUBAL all users obtain a pow-
erful tool for the design of timber structures according to this Standard.

TIMBER CSA performs all cross-section resistance designs, stability analyses, and deformation
analyses provided by the standard. The stability analysis is carried out according to the equiva-
lent member method or the second-order analysis. When the equivalent member method is
applied, the program considers stability factors based on effective buckling lengths and effec-
tive lengths for lateral buckling. Second order analyses require the definition of imperfections
in RSTAB. The design is performed with unit stability factors for compression with buckling.

In timber construction, the serviceability limit state is an important design. In this connection,
you can assign load cases, load combinations, and result combinations individually to various

design situations. The limit deformations are preset according to the Standard, and can be ad-
justed, if necessary. In addition to this, it is possible to specify reference lengths and precam-

bers that will be considered accordingly in the design.

If necessary, you can optimize standardized or parametric cross-sections and export them to
RSTAB. Separate design cases allow for a separate design of large systems or analysis of vari-
ants.

TIMBER CSA is one of the add-on modules integrated in the RSTAB environment. Thus, the de-
sign-relevant input data is preset when you open the module. Subsequent to the design, you
can use the graphical RSTAB user interface to evaluate the results. Last but not least, you can
document the checks from the analysis of internal forces to the design in the global printout
report.

We hope you will enjoy working with TIMBER CSA.

Your DLUBAL Team

I Program TIMBER CSA © 2014 Dlubal Software GmbH
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1.2 TIMBER CSA - Team

The following people were involved in the development of TIMBER CSA:

Program coordination

Georg Dlubal Younes El Frem
Myroslava Petronyuk

Programming

Tomas Drtina Jifi Patrak
Darya Shatalova

Cross-section and material database

Jan Rybin Jifi Kubicek
Petr Oulehle Peter Roth

Program design, dialog figures, and icons

Georg Dlubal Jan Miléf
Robert Kolouch

Program supervision
Jiti Hanzalek Ondrej Svorc
Gerhard Rehm Bastian Kuhn

Localization, manual

Fabio Borriello José Martinez
Dmitry Bystrov Myroslava Petronyuk
Rafael Duarte Jagoda Podgoérna
Lara Freyer Chelsea Prokop
Ladislav Kabrt Marcela Svitakova
Nilton Lopes Robert Vogl

Technical support and quality management

Cosme Asseya Bastian Kuhn
Markus Baumgartel Ulrich Lex

Sonja von Bloh Andreas Niemeier
Frank Faulstich Gerhard Rehm
René Flori Walter Rustler
Walter Frohlich Frank Sonntag

1.3  Using the Manual

Topics like installation, graphical user interface, results evaluation, and printout are described
in detail in the manual of the main program RSTAB. The present manual focuses on typical fea-
tures of the TIMBER CSA add-on module.

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

At the end of the manual, you find the index. However, if you still cannot find what you are
looking for, please check the DLUBAL blogs at https://www.dlubal.de/blog/en where you can
search the articles by specific terms.

Program TIMBER CSA © 2014 Dlubal Software GmbH
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| 1.4 Open the Add-on Module TIMBER CSA

RSTAB provides the following options to start the add-on module TIMBER CSA.

Menu
To start the program in the RSTAB menu bar, click
Add-on Modules — Design - Timber — TIMBER CSA.

Add-on Modules | Window  Help

o >RV ® HEgepe R Yo MX
Design - Steel D"%" AR ' la Tar T e e el |l F .—;—-E =]
Design - Concrete 4
Design - Timber 4 ED TIMEER Design of timber members
Design - Aluminium 4 Eﬁ TIMBER Pro Design of timber members
Dynamic 4 m TIMBER AWC Design of timber members according to AWC (LRFD or ASD)
Connecdtions »| 28 TIMBER CSA N Design of timber members according to C5A
Foundations 3 by
Stability ]
Towers L4
COthers 3
Stand-Alone Programs 4

Figure 1.1: Menu: Add-on Modules — Design - Timber — TIMBER CSA

Navigator
As an alternative, you can start the add-on module in the Data navigator by clicking
Add-on Modules — TIMBER CSA.

Project Mavigator - Data -4
BT RSTAB

-] Hall* [2014]

- ) Model Data

- Load Cases and Combinations
- Loads

-1 Results

| »

m

----- | Printout Reports
- ) Guide Objects
=8 Add-on Modules
B o Favorites

STEEL - General stress analysis of steel members

STEEL EC3 - Design of steel members according te Eurocode 3
CONCRETE - Design of concrete members

B TIMBER Pro - Design of timber members

@
RSBUCK - Stability analysis

g STEEL AISC - Design of steel members according to AISC (LRFD or ASD)
< i | 2

ﬁDatﬁ gDisplay _ﬂ\«fiews

Figure 1.2: Data navigator: Add-on Modules — TIMBER CSA
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Panel

If results from TIMBER CSA are already available in the RSTAB model, you can also open the
design module in the panel:

Set the relevant TIMBER CSA design case in the load case list of the RSTAB toolbar. Then click
the [Show results] button to graphically display the design criterion on the members.

When the results display is activated, the panel is available, too. Now you can click the button
[TIMBER CSA] in the panel to open the module.

Panel X

Max
Dresign Ratia [-]

1.00
0.50
0.20
0.70
0.50
0.50
0.40
0.30
0.20
0.10
0.00

Max : 0.86
Min . 0.00

TIMBER CSA

B

BE & 4 =

Figure 1.3: Panel button [TIMBER CSA]
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2. InputData

When you have started the add-on module, a new window opens. In this window a Navigator
is displayed on the left, managing the available windows that can be currently selected. The
drop-down list above the navigator contains the design cases (see Chapter 7.1, page 56).

The design relevant data is defined in several input windows. When you start TIMBER CSA for
the first time, the following parameters are imported automatically:

e Members and sets of members

e Load cases, load combinations, result combinations, and super combinations

e Materials

e (Cross-sections

o Effective lengths

o Internal forces (in background, if calculated)
To select a window, click the corresponding entry in the navigator. To set the previous or next

input window, use the buttons shown on the left. You can also use the function keys to select
the next [F2] or previous [F3].

To save the results, click [OK]. Thus, you exit TIMBER CSA and return to the main program.
To exit the module without saving the new data, click [Cancel].

2.1 General Data

In the 1.1 General Data window, you select the members, sets of members, and actions that
you want to design. The tabs are managing the load cases, load combinations, result combina-
tions, and super combinations for the different designs.

TIMBER CSA - [Timber Beams] -

File Edit Settings Help
CA2 - Columns ¥ | 1.1 General Data

InpdtDala Design of

+ Materials Members: 135 % A

i Cross-Sections - 2

: Sets 3 B[ X Al

++Load Duration 3 ta O

‘. Service Conditions and Treatm
.- Service Conditions and Treatm | ftmate Limt Stete | Senviceabilty Limt State
I Effective Lengths - Members T
R e e e 2 [Gve P IER RC1 | CO1/porto COD
.. Additional Design Parameters W L3 | Wind

S0 C4 | Snow

Existing Load Cases / Combinations

T Lok

X1 CO1 | 147107

co2  |125°1C1 41512

€03 |125°C1+157C2+05°C4 s

Co4 1.25°1C1 +15°L.C2 + 0.4°LC3
cos 1.25°1C1 + 05°L.C2 + 1.5°1.C4
=% Co6 125°1C1+ 1.5°C4

B co7 1.25°LC1 + 0.4°LC3 + 1.5°.C4
=33 cos 125°1C1 +05°.C2 + 1.47C3
B8 co9 1.25°LC1 + 1.4°LC3 + 0.5°LC4 xR
[EEH CO10 | 1.25°LC1 + 1.44.C3

Sef CO11 (LK1

SE@ C012 | LC1 +LC2

Serl CO13 | LC1+LC2+09°LC4

S8 CO14 | LC1 +LC2+075°C3 + 0.5°1C4
Serl CO15 | LC1+LC2+0.75°LC3

S&@ CO16 | LC1 +0.9°LC4

S&f CO17 | LC1 +0.75°C3 + 0.9°LC4

BSEfl CO18 | LC1+0.75°1C3

TIMBER csa

Timber design of members
and sets of members

SEf RC2 | Lk State of Serviceabity HY according to CSA 086-09
Al (24) MIETIER a2
< >
2 8|S Calculation Detais... Standard. .. Graphics Cancel

Figure 2.1: Window 1.1 General Data
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Design of

Design of

Members: | 1-3.5-7 ‘:3 K T
Sets: 1-4 4 K || A

Figure 2.2: Design of members and sets of members

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 box: Then you can access the text boxes to enter the
numbers of the relevant members or sets of members. The list of the numbers preset in the
field can be cleared by clicking the [Delete] button. Alternatively, you can select the objects
graphically in the RSTAB work window after clicking [\].

When you design a set of members, the program determines the extreme values of the anal-
yses of all members contained in the set of members and takes into account the boundary
conditions of connected members for the stability analysis. The results are shown in the results
windows 2.3 Designs by Set of Members, 3.2 Governing Internal Forces by Set of Members, and 4.2
Parts List by Set of Members.

Click [New] to create a new set of members. The dialog box that you already know from RSTAB
appears where you can specify the parameters of set of members.

If beams are divided by nodes, it is necessary to verify them as a set of members.

Comment

Comment
The limit states design method

Figure 2.3: User-defined comment

In this text box, you can enter user-defined notes.

2.1.1 Ultimate Limit State

Uttimate Limit State | Serviceability Limit State

Existing Load Cases / Combinations Selected for Design
LC1 Dead A IET RC1 CO1/p orto CO10
Lcz2 Live
T LC3 Wind
Sl LC4 Snow
L imp e
[Str.1J el 14°LC1
Co2 |1257C1+151C2 Lo

Cco3 1.25°LC1 + 1.5°LC2 + 0.5°LC4

Co4 1.25°LC1 + 1.5°1C2 + 0.4°1LC3

BT CO5 1.25°LC7 + 0.5°LC2 + 1.5°1L.C4

BT CO6 1.25°LC1 + 1.5°1.C4

BT CO7 1.25°LCT + 0.4°LC3 + 1.5°LC4

BT Coa 1.25°LC1 + 0.5°LC2 + 1.4°1LC3 v
BT Co9 1.25°LCT + 1.4°LC3 + D.5°LC4

B CO10 | 1.25°LC1+ 1.4°LC3

Bl CO11 LT

S8@ CO12 |LC1+LC2

SEfl CO13 | LC1+LC2+0971C4

SEfl CO14 | LC1+LC2+075°LC3 +0.9°LC4

Sem CO15 | LC1+LC2+0.75°LC3

Sefl CO16 | LC1+097LC4

Serl CO17 | LC1+0.75°LC3 +0.9°L.C4

SEf CO18 | LC1+0.75°LC3 v

All (24) v||[av| |88 av | |88
Figure 2.4: Window 1.1 General Data, tab Ultimate Limit State

Existing Load Cases / Combinations

This column lists all load cases, load combinations, result combinations, and super combina-
tions created in RSTAB.

Program TIMBER CSA © 2014 Dlubal Software GmbH



® 2 Input Data 4&

Dlubal

To transfer selected entries to the Selected for Design list on the right, click [»]. Alternatively,
you can double-click the items. To transfer the complete list to the right, click [»»].

To transfer multiple entries at once, select them while pressing the [Ctrl] key, as common for
Windows applications.

Load cases highlighted in red, like LC 5 in Figure 2.4, cannot be designed. This happens when
the load cases are defined without any load data or the load cases contain only imperfections.
When you transfer the load cases, a corresponding warning appears.

Al (24) Y]
~ At the end of the list, several filter options are available. They will help you assign the entries
LC  Load Cases (5) . . . .
€0 Load Combinations (18) sorted by load case, load combination, or action category. The buttons have the following
€0 Load Combinations - Generated (18) f . .
RC Result Combinations (1) unctions:
RC Resuft Combinations - Generated (1)
Load and Result Combinations (15)
Load and Result Combinations - Generated ( ag‘ Selects all load cases in the list
Dead (1) =
Live (1)
RC Limit State of Strength (0) .
CO Limit State of Strength, (1) (1) Inverts the selection of load cases
CO Limit State of Strength, (2) (3)
CO Limit State of Strength. (3) (3)
Eg mﬁ gzﬂ gz':i’;'b'ﬁt};,"fé) Table 2.1: Buttons in the tab Ultimate Limit State
Ser] RC Limit State of Serviceability {1)
Il Wind (1) .
S Snow. cs and rain (1) v Selected for Design
The column on the right lists the load cases, load combinations, and result combinations se-
lected for design. To remove selected entries from the list, click [«] or double-click the entries.
To transfer the entire list to the left, click [€«].
g The design of an enveloping max/min result combination is performed faster than the design

of all contained load cases and load combinations.

However, the analysis of a result combination has also disadvantages: First, the influence of the
contained actions is difficult to discern. Second, for the determination of the size factor for
bending (Kzg) for glued-laminated timber, the envelope of the moment distributions is ana-
lyzed. From that, the most unfavorable distribution (max or min) is applied. However, this dis-
tribution only rarely reflects the moment distribution in the individual load combinations.
Thus, in the case of RC design, more unfavorable values of the factor Kzug are to be expected,
leading to higher ratios.

Result combinations should be selected for design only for dynamic combinations. For "usual”
combinations, load combinations are recommended.

1 o I Program TIMBER CSA © 2014 Dlubal Software GmbH
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2.1.2 Serviceability Limit State

Ultimate Limit State | Serviceability Limit State

Existing Load Cases / Combinations Selected for Design
LC1 Dead Ser. CO11 | LC

1 Live
C2 e
B0l LC3 | Wind
Sl LC4 Snow Pemanent
T LC5 > Total

co1 14711

Co2 [1257C1+151C2 Lad
Cco3 1.25°LC1 + 1.5°LC2 + 0.5°LC4
Co4 1.25°LC1 + 1.5°LC2 + 0.4°LC3
B Co5 1.25°LC1 + 0.5°LC2 + 1.5°LC4
06 1.25%LC1 + 1.5°L.C4

Co7 1.25°LC1 + 0.4°LC3 + 1.5°LC4
cos 1.25°LC1 + 0.5°LC2 + 1.4°LC3 )
COo% 1.25°LC1 + 1.4*LC3 + 0.5°LC4

CO10 | 1.25°LCT + 1.4°LC3

Serd CO13 :LC1+1C2+05°C4

Sem CO14 | LC1+LC2+075°LC3 +0.9°LC4

Serl CO15 | LC1+LC2+0.75°LC3

Sen CO16 | LC1+09°LC4

S8f CO17 | LC1+075°LC3 +0.9°LC4

S8l CO18 | LC1+075°LC3

RC1 CO1/p orta CO10

Ser) RC2 Limit State of Serviceability

[y

Al(23) v (24| (Ra CET
Figure 2.5: Window 1.1 General Data, tab Serviceability Limit State

Existing Load Cases and Combinations

This section lists all load cases, load combinations, result combinations, and super combina-
tions created in RSTAB.

Selected for Design
Load cases, load combinations, and result combinations can be added or removed (see Chap-
ter 2.1.1).

Itis possible to assign different limit values for deflection to the individual load cases, load
combinations, and result combinations. The following design situations are available for
selection:

e Live
e Permanent
e Total

You can change the design situation by using the drop-down list that you can open by clicking
[v] at the end of the box (see Figure 2.5Figure 2.4).

The limit values of the deformations are specified in the Standard dialog box (see Figure 2.8,
page 14) which you can call up by clicking the [Standard] button.

In the 1.12 Serviceability Data window, the reference lengths decisive for the deformation
check are managed (see Chapter 2.11, page 60).

I Program TIMBER CSA © 2014 Dlubal Software GmbH
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2.1.3 Standard

All preset parameters which are applied to the design are specified in the Standard dialog box.

Standard To check and, if necessary, adjust these parameters, you can use the [Standard] button in all
input windows in order to open the Standard dialog box. It consists of four tabs.

General Factors

Standard - CSA 086-09:2009-05

General Factors | Service and Treatment Factors | Deflection Limits | Used Standards

Resistance Factor Acc. to 4.1.4 Load Duration Factor Acc. to Table 43.2.2
Property: Load Duration:
fb &: Dgks - Short term Kp: 1215
fu ®: 09:% - Standard term Ko: 105
fe & 08 - Long term KpD: 07k
fep ®: 08
fi ®: 09

System Factor Acc. to 4.3.5

Property: Sawn lumber Glulam
Case 1: Case 2: Case 2 Built-up beams:
- Visually graded -MSR
o KH 113 14135 125 113 115
fu KH LI 1415 1215 115 115
fe KH 115 1145 115 1045 115
ft KH 115 105 1.0 105 1015
fep, fp K 1.0 105 10 101 115
D E@J 3 (0B T—E Cancel

Figure 2.6: Dialog box Standard, tab General Factors

In the dialog box sections, you can check or, if necessary, modify the Resistance Factors, the
Load Duration Factors or the System Factors.

The buttons in the Standard dialog box are reserved for the following functions:

Function

Resets the program's default settings

Imports user-defined standard settings

Saves the current settings as default

SENEIEIE:

Deletes a user-defined Standard

Table 2.2: Buttons in the Standard dialog box

I Program TIMBER CSA © 2014 Dlubal Software GmbH
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In the second tab of the Standard dialog box, you find Service Condition Factors and the Treat-
ment Factors. These can be also modified, if necessary.

Wet - Glulam :

0.8H
055
0.8F
07k
0.8
0.5
09t

Sawn lumber ¢hick > 83 mm)
& glulam

Dry / Wet

Standard - CSA 086-09:2009-05
General Factors | Service and Treatment Factors | Deflection Limits | Used Standards
Service Condition Factor Acc. to Table 5.4.2. and Table 6.4.2
Property: Diry Wet - Lumber :
min(b;d) < 89 mm minfb;d) > 89 mm
o Ksp: 105 0315 1.0
fu Ksy: 1.0 10 1015
fe Kse: 10 071 0915
fep Ksep : 105 0715 0.7
ft Kst: 1.0 0855 1015
Tt Kstp : 105 1015 1.0
Eos KsE: 105 0915 1.0
Treatment Factor Acc. to 5.4.3 and6.4.4
Treatment: Sawn lumber (thick = 89 mm)
Service: Dy Wet
None or i - -
Preservative {not incised) Kr: 1085 106
Preservative (incised) - Eos KT: G 1.0
- Other KT: 0.8l 03
Fire-retardant KT: 10 1.0k
D] (@] ] [0B][08

Cancel

Figure 2.7: Dialog box Standard, tab Service and Treatment Factors

I Program TIMBER CSA © 2014 Dlubal Software GmbH

13



2 Input Data

Deflection Limits

on the design situation.

Cancel
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In the third tab, you can define the Limit Values of Deflection for the SLS design, depending

Cancel

Standard - CSA 086-09:2009-05
General Factors | Service and Treatment Factors | Deflection Limits | Used Standards
Limit Values of Deflection Acc. to 4.5
Design Situation:
Live sLt 360 S
Pemmanent ZL4 3605
Total sLt 1805
?| @] 3] ][0
Figure 2.8: Dialog box Standard, tab Deflection Limits
Used Standards
The last tab informs you about the Standards according to which the design is performed.
Standard - CSA 086-09:2009-05
General Factors | Service and Treatment Factors | Deflection Limits | Used Standards
Mo. Standard Standard Description
N C54 086-09:2009-05 Engineering Design in Wood
[2] | Wood Design Manual 2010 The complete reference for wood design in Canada
[31 | NEC 2010 Mational Building Code of Canada
?| @] 3] ][0

Figure 2.9: Dialog box Standard, tab Used Standards

14
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2.2  Materials

The window consists of two parts. In the upper part, all materials created in RSTAB are listed. In
the Material Properties section, the properties of the current material, that is, the table row cur-
rently selected in the upper section, are displayed.

1.2 Materials
B
Material Material
No. Description Comment

[ Douglas Fir-Larch 20f-E | CAN/CSA-O26-09.2005-05
2 | DF-L S5 (Struct. Jaist, Plank, Light Framing, Stud) | CAN/CSA086-09:2003-05
Ell |
4 [ Steel 260V (Plates. Sheets. Floor PI.. Bars. Welded Shapes) | CAM/CSA-516.1-

[ 1} EYETRERE
Material Properties
il Main Properties e
Modulus of Elasticity E 1240.00 | kN/cm2
Shear Modulus G 80.60 | kN/cm?2
Specfic Weight T 490 | kN/m*
Coefficient of Thermal Expansion o 4 0D00E-D6 | 1/°C
Partial Safety Factor ™ 1.00
[ Additional Properties - -
Modulus of Elasticity for Design of Compression Members Eos 1078.80 | kN/em2 _EIE iz
Modulus of Elasticity (%«al Loading) Ex 1240.00 | kN/em2 Cross-sections No.
Shear Modulus {#dal Loading) Gx 80.60 | kN/em?2 26
Modulus of Blasticity (Loading Perpendicularto Wide Faces of La | Ey 1240.00 | kN/em?2
Shear Modulus {Loading Perpendicularto Wide Faces of Lams) | Gy 20.60 | kN/em2
Modulus of Biasticity (Loading Parallel to Wide Faces of Lams) | Ex 1100.00 | kN/em? Members No.:
Shear Modulus {Loading Parallel to Wide Faces of Lams) Gz 71.50 | kN/em2 357
Strength for Compression Parallel fe 30.200 | MPa
Strength for Bending Moment {Bending Perpendicular to Wide Fan | Fiy,pos 25600 | MPa Sets of members No.:
Strength for Bending Moment {Bending Perpendicular to Wide Fa | Fiy,neg 19.200 | MPa 14
Strength for Bending Moment {Bending Parallel to VWide Faces of |frz 10.000 | MPa
Strength for Longitudinal Shear fvz 2,000 | MPa
Strength for Longitudinal Shear Fry 1.500 | MPa T Length: T Weight:
Strength for Compression Parallel Combin. with Bending fos 30.200 | MPa 870/ Im] 0.096| ]
Strength for Compression Perpendicular {Compr. Face Bearing) | fepc 7.000 | MPa
Strength for Compression Perpendicular {Tens. Face Bearing) Fep.t 7.000 | MPa
Strength for Tension Net Section ftn 20400 | MPa
Strength for Tension Gross Section fig 15.300 | MPa w

Figure 2.10: Window 1.2 Materials

Materials that will not be used in the design are dimmed. Materials that are not allowed are
highlighted in red. Modified materials are displayed in blue.

The material properties required for the determination of internal forces are described in
Chapter 4.2 of the RSTAB manual (Main Properties). The material properties required for design
are stored in the global material library. These values are preset (Additional Properties).

To adjust the units and decimal places of material properties and stresses, select in the mod-
ule's menu Settings — Units and Decimal Places (see Chapter 7.3, page 60).

Material Description

The materials defined in RSTAB are already preset, but it is always possible to modify them: To
do this, click the material in column A. Then click [¥] or press function key [F7] to open the ma-
terial list.

|E={ Douglas Fir-Larch 20f-E | CAN/CSA-086-09:2005-05 ]
DF-L 55 (Struct. Joist, Plank, Light Framing, Stud) CAN/CSA-086-05:2003-05 A

DF-L Mo.1/MNo.2 (Struct. Joist, Plank, Light Framing, Stud) CAN/CSA-OBE-09:2005-05
DF-L No.3/Stud (Struct. Joist, Plank, Light Framing, Stud) CAN/C5A-086-09:2003-05
H-F 55 (Struct. Joist, Plank, Light Framing, Stud) CAN/CSA-OBE-09:2005-05
H-F No.1/No.2 (Struct. Joist, Plank, Light Framing, Stud) CAN/C5A-086-09:2003-05
H-F Mo.3/5tud (Struct. Joist, Plank, Light Framing, Stud) CAN/CSA-OBE-09:2005-05
5-P-F 55 (Struct. Joist, Plank, Light Framing, Stud) CAN/CSA-OBE-09:2005-05
S5-P-F No.1/Mo.2 (Struct. Joist, Plank, Light Framing, Stud)  CAMN/CSA-D86-05:2005-05
S-P-F No.3/5tud (Struct. Joist, Plank, Light Framing, Stud) ~ CAN/CSA-086-09:2005-05
Morth 55 (Struct. Joist, Plank, Light Framing, Stud) CAN/CSA-OB6-059:2009-05 «

Figure 2.11: List of materials

According to the design concept of CAN/CSA-086-09:2009-05 [1], the list includes only materi-
als of the Canadian Standard.
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When you have imported a material, the design relevant Material Properties are updated.

If you change the material description manually and the entry is stored in the material library,
TIMBER CSA will import the material properties, too.

Principally, it is not possible to edit the material properties in the TIMBER CSA module.

Material Library

Numerous materials are already available in the library. To open the corresponding dialog box,
select

Edit —> Material Library

or click the button shown on the left.

Material Library “

Fitter Material to Select
Material category group: Material Description Standard
) [E DF-L No.1 (Beam and Stringer Grades) 1#0 CAN/CSA-086-09:2005-05
Material category: [ DF-L No.2 (Beam and Stringer Grades) I+1 CAN/CSA-086-09:2009-05
@ Wood (Notth America) ¥ || | B HF S5 (Beam and Stringer Grades) I+1 CAN/CSA-086-09:2009-05
Standard group: [ H-F No.1 {Beam and Stringer Grades) ?"l CAN/CSA-QBE-09:2005-05
1“ICAN/CSA v [E H-F No.2 (Beam and Stringer Grades) 1#0 CAN/CSA-086-09:2005-05
[H 5-P-F 55 (Beam and Stringer Grades) 1#0 CAN/CSA-086-09:2005-05
Standard: [E 5-P-F No.1 (Beam and Stringer Grades) 1#0 CAN/CSA-086-09:2005-05
1+lCAN/CSA-086-09:2008-05 v [E 5-P-F No.2 (Beam and Stringer Grades) 1#0 CAN/CSA-086-09:2005-05
[ Morth 55 (Beam and Stringer Grades) 1#0 CAN/CSA-086-09:2005-05
Special application: [ Morth No.1 {Beam and Stringer Grades) 1#0 CAN/CSA-086-09:2005-05
Table 5.3.1C - Beam and String v || | [ North Mo 2 (Beam and Stringer Grades) 1#0 CAN/CSA-086-09:2005-05
[ Include invalid... =
[] Favorites only... | M= = .
Material Properties. DF-L S5 (Beam and Stringer Grades) | CAN/CSA-085-09:2009-05
E Main Properties
Modulus of Elasticity E 1200.00 | kN/em2
Shear Modulus G 78.00 | kN/em2
Specific Weight T 490 | kN/m?
Coefficient of Thermal Expansion o 4.0000E-06 | 1/C
[ Additional Properties
Modulus of Blasticity for Design of Compression Members Eos 800.00 | kN/cm2
Modulus of Elasticity E 1200.00 | kN/em2
Shear Modulus G 78.00 | kN/em2
Strength for Bending fo 1.55 | kN/cm2
Strength for Longitudinal Shear fy 0.15 | kNjem2
Strength for Tension Parallel ft 1.00 | kNem2
Strength for Compression Parallel fe 1.32 | kN/em?2
Strength for Compression Perpendicular fep 0.70 | kN/em2
Rolling Shear Strength frx 0.10 | kNjem2
Species D Fir-L
Grade 55
?) @ Gares

Figure 2.12: Dialog box Material Library

In the Filter section, CAN/CSA is preset as Standard. Select the material quality that you want to
use for the design in the Material to Select list. You can check the corresponding properties in
the dialog section below.

Click [OK] or press [] to transfer the selected material to window 1.2 of the module TIMBER CSA.

Chapter 4.2 of the RSTAB manual describes in detail how materials can be filtered, added, or
rearranged.
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Material Properties

The lower section of window 1.2 contains the specified strength values for bending fy, tension
parallel f;, tension perpendicular f «,, shear f,, compression parallel f, compression perpendicu-
lar o, as well as modulus of elasticity for design of compression members Eos.

The specified bending and shear strength values and modulus of elasticity for glued-laminated
timber (material of [1] Table 6.3 special application) are extended for cases of bending per-
pendicular and parallel to the wide faces of laminations and bending to fwy and f.. If the narrow
faces of laminations are normal to the direction of load, the bending resistance and stiffness
for glulam are based on No. 2 grade lumber properties. When structural laminated timber ma-
terial stressed primarily in bending is selected, the value fiy is doubled for the case of positive
foy.pos and negative fuyneg bending. In addition, the value f, is doubled for compression fe,c and
tension f., face of cross-section.

For beams of [1] Table 5.3.1C with special application materials loaded to the wide face, the
specified strengths for bending and the specified modulus of elasticity are automatically mul-
tiplied by the relevant wide face factor. Please note that this multiplication is used only in the
add-on module. The internal forces are not recalculated in RSTAB.

The design values of the material strengths are to be determined with the modification factors.
Those factors can be modified in the Standard Settings dialog box (see Figure 2.6 and Figure 2.7,
pages 12 and 13).
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2.3  Cross-Sections

This window manages the cross-sections used for design. In addition, the window allows you
to specify optimization parameters.

1.3 Cross-Sections

A | B [ = [ D | E & - T-Rectangle 180/260

Section | Material Cross-Section Opti-

No. Mo. Description mize Mote Comment

1 [0 Sawn Lumber B3<184 | CAN/CSA-O86- No

2 1 @0 T-Rectangle 160/240 From Curent Row 2

3 1 [ TH 480/320/120/120 No ]

4 1 e No ]

5 4 |WI PE2W No - .
[ 5 NN No -

Cross-section No. 6 used in

Members Mo.:
Sets of members No -

T Length: T Weight:
0.00| Im] 0.000| B

Material:
1 - Douglas Fir-Larch 20F-E

8) The cross-section is not assigned to any member,

L EYEIRRIRED

Figure 2.13: Window 1.3 Cross-Sections

Cross-Section Description

The cross-sections defined in RSTAB are preset together with the assigned material numbers.

The design is possible for the parametric timber rectangular and circular cross-section and for

standardized timber rectangular cross-section according to the Canadian Standard CAN/CSA
086-09.

To modify a cross-section, click the entry in column B selecting this field. Click [Cross-section

Library] or [...] in the field or press function key [F7] to open the cross-section table of the cur-
rent input field (see the following two figures).

In those dialog boxes, you can select a different cross-section or a different cross-section table.
To select a different cross-section category, click [Back to cross-section library] to access the
general cross-section library.

Chapter 4.3 of the RSTAB manual describes how cross-sections can be selected from the library.

18
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1 - T-Rectangle 140/280
TIMBER CSA

1 - Sawwn Lumber §9:x114 | CANICEA-OF..

RSTAB

Dlubal

Timber Cross-Sections - Rectangle
Cross-Section Type Parameters
(n][@] ® m|s [ 10oERm
h o]
o o
T T A A
T T T B
y— =
O B M m
B E X |V
B | E
9% a
2
Favorites Group
F= IR T-Rectangle 140/291 ENE
2| i@ ENE] Cancel

Figure 2.14: Parametric timber cross-sections of the library

Standardized Timber Cross-Sections - Rectangles “
Cross-Section Type To Select To Select Sawn Timbers 191x191 | CANICSA-086-09
EI Table Manufacturer/Standard | | Cross-Section
[ Sawn Lumber 1+0 CAN/CSADB6-09 Sawn Timbers 140¢140
[ Machine Stress-Rated Lu| [+] CAN/CSA-086-03 Sawn Timbers 140151 T
Sawn Timbers ' CAN/CSA-D86-09 Sawn Timbers 140¢241
[ Glulam 1+ CAN/CSADBE-0S Sawn Timbers 140252
Sawn Timbers 140343
Sawn Timbers 140394
Sawn Timbers 191x151
Sawn Timbers 191x241
= Sawn Timbers 191x292 =
& *
Fiter Sawn Timbers 191x343 = v
Sawn Timbers 191x354
Manufacturer./Standard group Sawn Timbers 24 1241
[+ CAN/CSA v Sawn Timbers 2415292
T S Sawn Timbers 241x343
enlacuEEante Sawn Timbers 241394
[I+0 CAN/CSA-O86-09 W Sawn Timbers 292292
Cross-section shape Sawn Timbers 252¢343
M Sawn Timbers 292¢394
Sawn Timbers 343343
Cross-section note: Sawn Timbers 342334 ]
" Sawn Timbers 394x394
e EFE &
[ include invaid... =
[] Favorites group
=t| = Sawn Timbers 191191 | CAN/CSAO26-09
DE e BE Tt

Figure 2.15: Standardized timber cross-sections of the library

The new cross-section description can be entered in the text box directly. If the database con-
tains an entry, TIMBER CSA imports these cross-section parameters, too.

A modified cross-section will be highlighted in blue.

If cross-sections specified in TIMBER CSA are different from the ones used in RSTAB, both cross-
sections are displayed in the graphic in the right part of the window. The designs will be per-
formed with the internal forces from RSTAB for the cross-section selected in TIMBER CSA.
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Max. Design Ratio

This table column is displayed only after the calculation. It is a decision support for the optimi-
zation. By means of the displayed design ratio and colored relation scales, you can see which
cross-sections are little utilized and thus oversized, or overloaded and thus undersized.

Optimize

You can optimize all rectangular and circular cross-sections: For the RSTAB internal forces, the
program searches the cross-section that comes as close as possible to a user-defined maximum
utilization ratio. You can define the maximum ratio in the Other tab of the Details dialog box,
(see Figure 3.4, page 36).

If you want to optimize a cross-section, open the drop-down list in column D or E. Recommen-

dations for optimizing cross-sections can be found in Chapter 7.2 on page 57.

Remark

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

Info About Cross-Section

In the Info About Cross-Section dialog box, you can check the cross-section properties and
stress points.

] Info About Cross-Section T-Rectangle 140/280 “
Cross-Section Property Symbol Value Unit T-Rectangle 1401250
e o
Depth d 2800 | mm
Cross-ssctional area A 0.039 m2
Moment of inertia ly 0.000 m#
Moment of inertia Iz 0.000 (m*
Goveming radius of gyration ry B80.8 | mm
Goveming radius of gyration rz 404 [ mm
Weight wt 152  kg/m
Surface Asuri 0.840 | mZ/m
Torsional constant J 0.000 (m* -
Elastic section modulus Sy max 0.002 |m? 2 N
Blastic section modulus Sy miin 0002 [m? o § ¥
Elastic section modulus Szmax 0.001 m?
Elastic section modulus Sz,min -0.001 |m?
Statical moment of area Qumax 0.001 (m?
Statical moment of area Qv,max 0.001 m3
|
v
z
[mim]

T e §=aa Stress points &

T om & cAPats %
D Li Close

Figure 2.16: Dialog box Info About Cross-Section

The right part of the dialog box shows the currently selected cross-section.
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The buttons below the graphic have the following functions:

Button Function

I Displays or hides the stress points

Displays or hides the numbers of stress points

Shows the details of the stress points (see Figure 2.17)

Displays or hides the dimensions of the cross-section

Displays or hides the principal axes of the cross-section

DEEE

Resets the full view of the cross-section graphic

o

i Prints the cross-section values and cross-section graphic

Table 2.3: Buttons of cross-section graphic

statical moments of area, etc.).

Click [Details] to call up specific information on the stress points (distances to center of gravity,

Stress Points of T-Rectangle 140/280
B | c [ D E_| F [ G
StressP Coordinates Statical Moments of Area Thickness Warping
No y [mm] z [mm] Qym?] Qz[m?] t fmm] Wg [m?] Swm*]
140.0 0.000 0.000 1400 0.000 0.000
2 -70.0 140.0 0.000 0.000 140.0 0.000 0.000
3 -70.0 -140.0 0.000 0.000 1400 0.000 0.000
4 70.0 -140.0 0.000 0.000 140.0 0.000 0.000
5 0.0 0.0 0.001 0.000 140.0 0.000 0.000
[ 0.0 0.0 0.000 0.001 280.0 0.000 0.000
SN

T-Rectangls 1400280

&[]

Close

Figure 2.17: Dialog box Stress Points

RSTAB.

Member with tapered cross-section

For tapered members with different cross-sections at both member ends, the module displays
the two cross-sections numbers in separate table rows, in accordance with the definition in

TIMBER CSA is also able to design glued-laminated tapered members if the same cross-section
type is defined for the start and the end cross-section. Additional specifications are required in
Window 1.10 (see Chapter 2.10, page 31).

ds

Dlubal
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Short term
Standard term
Long term
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24 Load Duration

In window 1.4, you define the load duration to consider factors reflecting the different load du-
ration for all chosen load cases, load combinations, result combination, and dynamic combina-
tions.

1.4 Load Duration

(Y E | C | D [ E Load Duration - Explanatory Notes
Load- Load Factor
ing Description Type Load Duration Ko Comments Short term:

Dead H Dead Long term 08 means the condition of loading where
LC2 | Live Live Standard tem 10 the duration of the specified loads is
LC3 | Wind Wind Short term 11 not expected to last more than 7
LC4 | Snow Snow, ice and rain Standard tem 1.0 days connnuous!y or cumulatively

o1 |141ct - g Tt 0§ throughout the life of the structure
CO2 | 1.25°LC1 + 1.5°1LC2 o Standard term 1.0
CO3 | 1.25°LC1 + 1.5°LC2 + D.5°LC4 o Standard tem 1.0
CO4 |1.25°LC1 +1.5°1C2+0.41C3 - Short term 11 Standard term:

CO5 |1.251C1+0.5°C2+1.5°L.C4 o Standard term 1.0 :

CO6 | 1.25"LC1 + 1.5°L.C4 - Standard tem 10 means the condition of loading where
CO7 |1.25%C1+0.4°1C3+157.C4 = Short term 11 the duration of specified loads
COB_|1.257LC1 = 0.57LC2+1.47LC3 - Short tem 11 exceeds that of short term loading,
€09 [1251C1 = 14163+ 05104 - Shorttem 11 Bl L ety
CO10 | 1.25°LC1 + 1.41C3 ° Short term 11

co1l | LCt - Long term 08

€012 | LC1+1LC2 - Standard tem 10

CO13 [LC1+(C2+0971CA - Standard tem 10 Long term:

CO14 | LT+ LC2+0.75°LC3 + 0.9°LCA - Short term 11 mezns the condition of loading under
CO15 |LC1 +LC2+0.75°C3 > Short term 11 which @ member is subjected to more
CO16 | LC1+0.9°LC4 o Standard tem 1.0 or less continuous spedified load
CO17 | LC1 + 0.75°LC3 + 0.9°L.C4 - Short term 1.1

CO18 | LC1 + 0.75°LC3 2 Short term 11

Apply load duration (®) Shortest load duration in a combination
factor Kp according to:
() User-defined setting

Figure 2.18: Window 1.4 Load Duration

Loading

All actions selected in the 1.1 General Data window are listed here. For combinations, included
load cases are listed, too.

Description

The load case descriptions make the classification easier.

Load Type

This table column shows the load cases' types of action as defined while creating them in
RSTAB. They are the basis for the presetting in the subsequent table column.

Load Duration

Loads and their superpositions must be assigned to classes of load duration. The classification
of actions is specified in [1] Table 2.3.2, for example.

For load cases and variable result combinations, the load duration can be changed by using
the list shown on the left: Click the cell in column C, thus selecting the field. The [¥] button be-
comes available. For load combinations and Or result combinations, TIMBER CSA performs the
classification automatically taking into account the shortest load duration action of included
load cases. When the bottom-side button is switched to User-defined settings, load combina-
tions and Or result combinations are user-changeable as well.

The class of the load duration is required for the determination of the load duration factor, Ko.

Program TIMBER CSA © 2014 Dlubal Software GmbH



2 Input Data

VAN

Standard...

Loading
Distribution

uniform ___ ~

all other

Moisture Service
Condition
D -

Wet

Treatment

MNone or Preservative {not incised) v|
Preservative (incised)
Fire-retardant

Standard...

Factor Kp
The impact of the load duration on the material strengths is taken into account by means of
the load duration factor (see [1] Table 4.3.2.2).

The default values of the factors Ko can be checked and, if necessary, adjusted in the Standard
dialog box (see Figure 2.6, page 12).

Loading Distribution

This column will be added when a radial stress design is to be carried out for tapered mem-
bers. Those settings can be made in Window 1.10 Tapered Members (see Chapter 2.10).

For the design of tension perpendicular to grain, the distribution of the loading has to be as-
signed so that the size factor, Kz, can be determined (see [1] Table 6.5.6.6.1).

2.5 Service Conditions and Treatment - Members

The determination of moisture and wood treatment makes it possible to assign the service
condition factors, Ks, and the treatment factors, Kr, to each member. The moisture service con-
ditions can be specified individually for sawn lumber or glued-laminated timber according to
[1] Table 5.4.2 and Table 6.4.2, the treatment factor according to [1] Table 5.4.3 and Chapter
6.44.

1.5 Service Conditions and Treatment - Members

[ A [ B I I 1oisture Service Condition
Member Moisture Service
No Condition Treatment Comments Dry service conditions:
[ 1 ] Dry None or Preservative inot incised) | ! aclimatic condition in which the average
2 Wt Preservative {incised) equilibrium moisture content of solid wood
E] Dry Fire-retardant overayearis 15% orless and does not
5 Wet Mone or Preservative {not incised) exceed 19%
[ Wet Preservative {incised)
7 Dry Fire-retardant
Wet service conditions:
all service condttions other than dry
Treatment Factor
Where wood is impregnated with
fire-retardant or other strength-reducing
chemicals, KT shall be determined in
accordance with the 