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License and Copyright

If you do not agree with the terms of the following Disclaimer and License Agreement, return the
program disks before you install and activate it, to RUNET Norway as, within 30 days of purchase
for a full refund of software cost and sales tax.

Disclaimer

This software should be used only from experienced and licensed professional engineers. The
software must be considered as a helping tool for the designer engineer, and can never replace the
knowledge, the experience and the judgment of a professional engineer. The user of this software
must understand that no matter how advanced and well checked this software is, he should
carefully check the results and take responsibility of their use.

Copyright

This software is owned by RUNET Norway as, and it is protected by EC (European Community)
Copyright Laws and International Treaty Provisions. This software and the accompanying materials,
must be treated like any other copyrighted material (e.g. book). It is allowed although to make one
copy of the Software for backup or archive purposes. You may not copy and distribute the
accompanying materials. It is strictly prohibited by law unauthorized reproduction or resale of this
software product and the accompanying materials.

Software License

This is a legal agreement between the legal user of this software and RUNET Norway as. By
installing this software you agree to be bound by the terms of this agreement. If you do not agree
to the terms of this agreement then do not install this software and return within 30 days after
purchase, for a fully refund of your payment.

Scope of License

Each licensed copy of WOODexpress, must be used either on a single computer, or installed on a
single workstation used non simultaneously by multiple people, but not both. This is not a
concurrent use license.

You may not rent or lease this software. You may not modify, adapt, translate, reverse engineer,
decompose, or disassemble the software. Any violation of this agreement terminates your right to
use this software.

Liability Limitations

WOODexpress, in no event shall be liable for any damages whatsoever (including without
limitations, damages for loss of business profits, business interruption, or any other loss) arising of
the use of this software. RUNET makes no warranties, either expressed or implied, as to the quality
or performance of this software, that the results and calculations of this software will meet your
requirements, or that the operation of this software will be error free.

This software is a helping tool to aid you in the design of timber structures. The results of this
software must be reviewed and interpreted from experienced licensed engineers, and by no means
constitute an acceptable engineering design.

WOODexpress and related documentation are provided "AS IS" and without warranties as to
performance or merchantability or any other warranties whether expressed or implied. Because of
the various hardware and software environment into which this software may be put, no warranty
of fitness for a particular purpose is offered.

Under no circumstances shall RUNET Norway as and its personal be liable for any direct or indirect,
incidental special or consequential damages resulting from the use or inability to use of this
software or related documentation, even if RUNET Norway as has been advised of the possibility of
such damages.
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This agreement shall be governed by EC (European Community) laws. If for any reason a court or
competent jurisdiction finds any provision of this agreement, or portion thereof, to be
unenforceable, that provision of the agreement shall be enforced to the maximum extend
permissible so as to effect the intent of the parties, and the remainder of this agreement shall
continue in full force effect.

If this license is too restrictive with the laws of your country, do not use this software and return
within 30 days after purchase, for a fully refund of your payment.
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1 General

WOODexpress is a program for computations and dimensioning of timber components, and timber
roofs according to Eurocode 5 (EC5). In a unified environment you can design in a simple way
elements of timber structures, covering most of the needs of a structural design firm. It simplifies all
the repetitive and time-consuming every day calculations for timber elements and timber roofs.

In a graphical added environment you specify the necessary dimensions, loads, design code
parameters, of timber components, and the design is immediately performed. Default values and
checks for erroneous input values, facilitate the input data process.

The report, which is created simultaneously, shows in detail all the calculations and the design steps
with references to the corresponding design code paragraphs. It also warns you in case of inadequate
design.

In one project you can create as many timber components (objects) as you desire, all the data are
stored automatically in one file. A dedicated window helps you working with the design objects in a
project. You can edit, delete, copy, include in report, design objects with a click of the mouse. Each
design object is well marked with a name and an icon. You can select the objects to be included in the
final project report.

You can view and print a detailed drawing of the roof truss in any scale, with the programs CAD
modulus.

The report includes sketches, graphs and formulas, and with user specified title block, logos and fonts.

The material properties, the loads and the design code parameters can be adjusted by the user
according to the requirements of the National application document or the country standards.

A context-sensitive Help system, guides you through the use of the program and the Eurocode
provisions. On-line user's manual and frequently asked questions (F.A.Q.) are included in the
program.

The structure (timber) components you can design are:
= cross sections under combined action in ultimate limit state
= structural fire design for all cases of ultimate limit state
= computation of bolted, nailed and screwed joint capacity of various types
= carpentry joints
= floors, floor beams and composite concrete-timber floors.
= a variety of roofs as
= mono-pitch roofs
= coupled roofs
= close coupled roofs
= collar roofs
= trussed rafter roofs
= attic roofs
= trusses with carpentry joints

In addition various engineering tools are included as, unit conversion, section properties, area
computations, reinforcing bar properties, lateral earth pressure coefficients.

From the parameters menu you can adjust the default dimensions and code parameters, according
to the needs of your region and the Eurocode National Application Document of your country.

From this edition (01.11.2010) of User manual, the references to the pre version of Eurocodes, ENV,
will be removed.
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2 After program installation

The program is based on the structural Eurocodes. The application and the parameters of Eurocodes
may be different from country to country. National Application Documents define the parameters, the
supporting standards and provide national guidance on the application of Eurocodes.

After the installation of the program various parameters as material constants, safety factors, material
properties, loads, must be adjusted according to the requirements of the region the program is used.

The appearance of the report is quite advanced, with user defined graphic and logo text, page
margins, font selection, size of indentation etc.. The report appearance can also be adjusted to fit the
requirements of the program user.

ﬁ From the Parameters :

e Adjust the characteristic material properties, and loads according to the requirements of
your region or country. For this it is advisable to consult the National Application Document of
the Eurocodes 5 and 1.

e Select default timber material.
e Select default loads for roof coverage, snow and wind loading.

e Set the default code values for material and load factors. These are the action
coefficients, the load combination coefficients and the material factors as they are defined in
Eurocode 1 and Eurocode 5 or the National Application Document.

e Select the group of section sizes for truss members and purlins.
¢ You may want to define your own set of section sizes for truss members and purlins.

e From Eurocode and national Annexes, select the use of EN standards for timber design and
loads.

e In [Parameters and Assumptions] you specify various design parameters and default values.

@.

fc ,ft Timber strength classes 3
Y Material and load factors 4
b IH Timber cross sections 3

B

L
S Roof loads » Dead load
w Seismic coefFisisnts Q Snow load

™ Parameters and assumptions D wind load

»
o g .
gl Eurocode and Mational Annexes

E,
g

¥=%o View parameters settings

From the Report Setup

e Adjust the report appearance (margins, font, cover, logo, page caption, page footnote).
e From menu Setup/Decimal point, select type of decimal point symbol.

e Check the right appearance of Greek mathematical symbols in the report, and in case you do not
get right appearance, activate Greek character support from the menu Setup/Greek character
Setup.

¢ From menu Help/Program user's manual, you read or print the program user's manual.

User’s Manual 2
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3 Basic philosophy in program use

With WOODexpress you can desigh and manipulate various design objects, which are covering various
parts of a timber structure. In a project you may create as many design objects, as you want. All the
data are saved in a common project file. A common report is created for the timber objects, which are
checked to participate in the report.

New timber objects can be created with the design buttons at the top. The design objects, with their
name and a characteristic icon are shown in the [Design objects] window. From this window you
regulate their appearance and the order of appearance in the reports. On the right side of the window
shows the details of calculations of the selected design object.

By double clicking at a design object you enter its calculation window where you specify the
dimensions loads and design code parameters. When the object is created all the values take the
default values set from the parameters. All the data required are marked with a sketch, and the
appropriate dimensions. Automatically a check is always made for wrong or erroneous input values.

In front of every design object is a check box. The objects that are checked will be included in the
common report. If more than one roof trusses are checked for report, because the report for roof
truss designs are very long, a warning message will show up, to inform you in order to reduce the
included in the report design objects.

By right clicking on a design object you may choose from the popup menu to perform calculations,
CAD drawing, report previewing or printing for the design object.

The basic steps in using the program are:
Open a Project File from menu [File].

e Select a design object, from the [Design objects] window, or create a new one from the design
buttons on the top.

e Activate the computations of the object, by double clicking on the design object or by clicking the
computations button. In a new object the computations are activated automatically.

e In the object's calculation window enter the necessary data for the particular design object and
click on [Computations]. Click at the drawing button to enter the CAD drawing modulus for a roof
truss.

e Mark the objects you want to appear in the report, and adjust their order of appearance in the
[Design objects] window.

e Preview and Print the report.

e From the menu Parameters, you can specify the design and code parameters, and the default
values.

design code parameters, preview print report setup,
action buttons to create design object default materials report |report |margin, font, etc
& WOODexpress Design of timber structures with Eurocode 5 [C:\Runet\WoodExpress\Projects\dec21est] E]@
Files Actions Parameters Reporks Print Setup Help Update

nameernaoos —1lis {57 | @ [ A A A | | B (S8 2\

Design objects Project name |PrUiecl!—\.M Timber design Euncode 5 WOODexpress
= SECT.-002
v B JomTom -
3 JOINT-D02 FLOOR-002
checked object: FLOOR, One span floor
appear in report NI General description ions, materials, loads
Construction type
object in red if error—i1 &7 TEAT-01 Timber floor, from timber C30.
in computations Spacing between floor beams 0.600m, free besm span 2. 300n

Cross section of floor beams BxH=60mmxZZ0mm_ Floor finishing thickness Z5mm

up-down move of—___| Design codes
s )

selected object

Eurocode 1 EC1, EN1951 ms
Eurocode 1 EC1l, EN1991 ivel
ey Burocode 5 ECS, ENV133 computations of tructures
delete object Design methodology selected object

The internal forces ar middle span of the floor beam,
and the elastic bendin all the load combinations,
according to EC 1 an BEU &. ALl The checks o Kurocode 5 are performed in

ultimate limit state, (ECS5, ENV1995-1-1:-1994 §5). The deformations are checked in servic
limit state, according to ECE, ENV1GSE-1-1: 1994 §4.2.1. The EBurocode & cons:\.derat.:l.uns
are taken into account for the check of beam wibrations (ECS, ENV1335-1-1:1334_ 84
Material properties (ECS, ENW1995-1-1:1994 £2) (timber)
T Timher class - C30

duplicate object

activate computations
of selected object or
double click on object

sketch of selected
object

WOODexpress RUNETE Reqistered user: Runet Software and expert syskem, 011
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4 Design

The basic program actions are:
e create and manipulate design objects
e set design parameters
e preview reports
e print reports
e manipulate, preview and print the truss drawings

These actions are performed from the program menu or with the drop-down menu buttons (design
buttons) at the top of the main program window. The [Design objects] window, is where all the design
objects of the project appear with their names and their characteristic icons.

After creating a design object, you can activate and manage the object from the [Design objects]
window.

engineering ultimate ] o
imi joi roofs of various types parameters report printing report
tools limit state joints  flaors Drowisw s2tup

e {82 | |2 | o fey (| ] ]

5 Design objects

With the program you create and manipulate various design objects (or calculation objects). The
design objects can be a variety of timber parts of a structure, timber connections and mainly timber
roofs.

We will refer to these calculations as design objects, timber objects or structural objects.

You create the design objects with the design buttons on the top. In a project you may create as
many design objects as you want. Automatically the program gives a default name to each object,
(which you may change), and assigns a small characteristic icon in front to recognize the type of the
design object.

The design objects are autonomous and each one has its own drawings, material properties and
computations. All the design objects of the project are listed in the window at the left, which is the
basic window in working with the design objects. By selecting (clicking at) an object, the
corresponding computations appear on the right window. If the object appears in red colour, the
computations have errors or are not satisfying the design code requirements. The sketch of the
selected design object appears underneath.

The objects checked in front, *I are included in the report. A common report is produced from the
selected objects. In the Report Setup you may specify the report of each design object to start in a
new page.

@ gﬁ'rﬁfatnet gt?:%e ct | Structure okijects Project name |Prjom 4
With the button J you activate the object structure nhjet B
. ;’;:‘;‘:din"fng]t:t——@ JOINT-0m | lcomputations of structu
design window, and with the button _I‘—'—' you objectin red if error——1 - poor 00t e
activate the objects drawing window. in computations @2 TEXT. a1 Tiuber class @ C24

up-down move of Service classes, (ECS,

By right click on a design object you can choose to  seisetsd sbiee Rﬂﬂ =] 2| Bl Coous section provertic
activate computation, or to see the report of the delete object 1 Rectangular loaded ares
object. If the object is a roof truss you can enter duplicate object ——]

Feduction of loaded are
Effective loaded area |

. N , Characteristic material

the drawing of the truss. ‘;’;‘;;‘:'t?;'fr:;:fa"::;: Modification factor (EC

. . . of selected object (or EEREEL et ([WES, J

The order of the objects (which is also the order of  doubie ciick on e | b [l myny AR
appearance in the report), is regulated with the sketch of selected — | "= | |rea0a--s0. 000 1w

objec I E U DU A Compression perpendicul

| W
two buttons .

You can delete one or more selected design objects by clicking at Del key or j, (multiple selection
of design objects with [Shift] and mouse click, or [Ctrl] and mouse click).

You can duplicate a selected object by clicking at i

User’s Manual 4



WOODexpress RUNET software

6 Calculation window

A calculation window has a typical sketch of the
timber object that is to be designed. All the
necessary input data are marked with their

dimensions. By clicking all the
calculations are performed.

When the Auto-computation is checked, the
calculations are performed automatically when you
change the data.

The Auto-computation mode can be set from

[Setup/Auto computational option]. Depending on
the speed of the computer the user can choose to
have the computations performed simultaneously
with the data input/change than when clicking the Computations button. In this case check the Auto

B Computatmms = it ommd e (A Fosert | i Pt o | X Cecw [

. | ¥ Auto computation
Computation.

The calculations appear in the window underneath. This window is expanded by clicking gl
Warnings and errors for inadequate design values are shown in red in a small textbox and in the
calculations. You can view a CAD drawing of the timber roof or a sketch of the timber component by
dlicking £ Drwia |

When the object is created all the parameters take default values. A check is always made for wrong
or erroneous input values. After the computations, OK or Error (in red) message is shown on top left.

You can see a report of this design object by clicking at [& Report or print the report with
&5 Print

When the Auto-computation is checked, the calculations are performed automatically when you
change the data. The Auto-computation mode can be set from [Setup/Auto computational option].

7 Files

All the design (timber) objects are saved in the same unique file Fil=

with an extension [WoodExpressData]. When you specify a Me

new file name you don't have to type in the extension. Open

The data are saved automatically as you change them and do g::: e

computations. Delete h

A folder with name [WOODexpress\Projects] is initially created to :

store the files of the various projects. E::\Eiew

At the bottom of the [Files] menu is a list of the three most Report setup

recent used project files. Printer
Exit

7.1 File commands C\RunetWoodExpress\Project s\best03

New Open Save Save As Delete CRunetWoodExpress\Projectsitest0z

C\Runet\WoodE xpressiProjectsitest0l

Printing commands
Print Preview Report Setup Printer
Program settings

Greek character support Language Setup Decimal point symbol Default main screen size
Computational Option
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8 Step by step, program use

File

Qpen
Save
Save As.,
Delete

Design objects
£l ROOF -0M

v| 'O, SECT.-002
v 4ls ROOF -002
v 4l ROOF -003
== ROOF -004
0 JOINT-001
+ SECT.-003

Open a Project File. Use New for new project and Open for an
Mew existing project file. All the data are saved in the same file. The
data are saved automatically.

Create a new Design object, e.g. Roof type A, From the drop-down buttons on
the top, automatically you enter the computation window for this object.

You may select an existing design object, from the [Design objects] window, and
activate the computations by double clicking at the object, e.g. Roof-003, or by

clicking at @

Computations

' Design OK

In the window with the computations, enter the
necessary data for the particular design object and

click on Computations

When the Auto-computation is checked, the
calculations are performed automatically when you
change the data.

Click to see more of calculations.

All the computations for the design object are performed.

A message appears if design is OK, the computations and the dimensions
are adequate.

M Ervor,nadenuste desion  If the design has problems due to inadequate dimensions this message

:{H Drawing
[ & Report

& Print

Design objects

will appear.
Automatic generation of CAD drawings.

Preview report.
Print report.

Select (check) the objects you want to include in the report. With the

& JOINT-001
v 'O, SECT.-001
- ROOF -001
v < ROOF -002

arrows you can adjust their order of appearance in the report. In the
report only the objects checked in front will appear.

Wi TERT-00T

Al == 2] B

Report setup. Adjust the appearance of the report. You can adjust: font
size, margins, captions and footnotes, line distances, character font, new
page after each object printout, line thickness and paragraph indentation
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9 Parameters

The parameters must be set for the region or country the program is @ -

used and according to Eurocode 0,1,5 and National Application

Documents. fc,ft Timber strength casses 3

From the parameters you set: Y@ Material andload factors '
e the default timber strength classes i ]H Timber cross sections >
e the default material and load factors, the action and load jmm

combination coefficients S0 Roofloads v

e default sizes of timber cross sections u Seiemic cosffisients

e the loads of roof covering, the snow load and the wind load
e seismic coefficients

e which Eurocode version to be used for the calculations

e different parameters and assumptions

e Show settings of parameters

W' Parameters and assumptions

Eurocode and Mational Arnexes

¥=%o Yiew parameters settings

9.1 Material and load factors

All the material, load factors and action coefficients have to be adjusted according to the Nation
Application Document in every country. The values given below are recommended values in Eurocode 0
and 5.

The action coefficients for permanent and variable loads in unfavourable loading conditions, yG and yQ,
which according to Eurocode 0 (EN 1990:2002) are yG=1.35, yQ=1.50.

In order to edit the values of the table you must first unlock by clicking at [Locked].

Eurocode O (Basis of Structural Design)
Action coefficients | Material factor | Load combination factors | ECS Tab, 7.2

Action coefficient for permanent loads, unfavourable (STR) Yasup=|1.35

=[085

Action coefficient for permanent loads, Favourable [EQLU) Vi inf= | 0.90

Action coefficient for variable loads, unfawvourable Y= 1.50

Srow load Short-term v
Wwind load Shart-term v
Load EM1991-1-1,6.3.4.2 gk= 075 | khin® Qk=[1.00 | kN | Short-term v

The material factors for timber based materials yM, which according to Eurocode 5 are 1.30 for timber
based materials, 1.10 for steel in joints, and 1.00 for accidental situations and serviceability limit state.

-

Eurocode O (Basis of Structural Design)

&ction coefficients | Material factor | | oad combination factors | ECH Tab, 7.2

Timber and wood bazed materials 1.30
Glued laminated timber 1.25
Particleboards and fibrebards 1.90
Steel in joint: 1.10
Accidental situations 1.00
Serviceability limit state 1.00
Connections 1.30
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The load combination factors y0,y1,y2, which are given in Eurocode 0 (EC 0) AnnexAl1,A1.2.2
Table A1.1.

Eurocaode 0 (Basis of Structural Design)
Action coefficients | Material factor | Load combination factors | EC Tab, 7.2

Action WO ‘ i | w2 | ”
Category A (general) 0.70 0.50 0.30

Category B [offices) 0.70 0.50 0.30

Category C [commaon areas) 0.70 0.70 060

Category D (shops) 0.70 0.70 060

Categaory E (storage areas) 1.00 0.90 0.50

Categary F 0.ra 0.7a 0.60

Categary G 0.ra 0.50 0.30 “

Recommended values of vy factors for buildings

Action [ w s
Imposed loads in buildings, category (sce
EN 1891-1-1)
Category A domestic, residential areas 0.7 0.5 0.3
Category B : office areas 0.7 0.5 0.3
Category C : congregation areas 0,7 0.7 0.6
shopping areas 0,7 0.7 0.6
v E ! storage areas 1.0 0.9 0.8
Category F : traffic area,
vehicle weight < 30kN 0.7 0.7 0.6
Category G : traffic area,
J0EN =wehicle weight = 160kN 0.7 0.5 0.3
Category H : roofs 0 0 ]
Snow loads on buildings (sze EN 1991-1-3 )
Finland, leeland, Norway, Sweden 0,70 0.50 0,20
Remainder of CEN Member States, for sites 0.70 0.50 0,20
located at altitude H > 1000 m a.sl.
Remainder of CEN Member States, for sites 0.50 0.20 0
located at altitude H< 1000 m a.sl.
Wind loads on buildings (see EN 1991-1-4) 0.5 0.2 0
Temperature (non-fire) in buildings {see EN 0.6 0.5 ]
199]-1-5)

NOTE The w values may be set by the National annex.
* For countries not mentioned below, see relevant local conditions.

Serviceability limit state
In the program in menu [Parameters/Parameters and assumptions] you can define the values you want.
Default values (L/300, L/250 and L/150). The limits for cantilever beams are taken as half of the above.

Eurocode EN 1995-1-1:2004/A1:2008, Table 7.2.

Eurocode O (Basis of Structural Design)

&ction coefficients | Materal factor | Load combination factors | EC5 Tab. 7.2

YWinst=L/1 [F1=3007~3500) f1= 300.00
Wnet fin=L/f2 [f2=250"350) f2= 250.00
Wfin=L/f2 [f2=150300) fz= 150.00
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9.2 Service classes

In Eurocode 5 the service classes are defined from the mean moister content of the timber. In most
cases National Application Documents, define this classification.

According to Eurocode 5

Class 1 In this class the mean moisture content of coniferous timber is below 12%
Class 2 In this class the mean moisture content of coniferous timber is below 20%
Class 3 Higher moisture content.

9.3 Timber strength classes

The timber strength properties can be changed after you unlock the data by clicking at [Change
values]. The timber properties must be adjusted to the data of the region or country the program is
used, and according to the National Application Document of Eurocode 5. By clicking at a line of the
table you select the default timber class in the program.

The classification of timber in various strength classes as it is implemented in the program, are given
in EN338 :2009, and EN 1194:2000, Structural timber-Strength classes.

Clazz frak. FOk. ft30k feOk fe90k  [Fek EOm EDS EQ0m [Gm po
[MPa] [MPa] |[MPa] |IMPa] [(MPa] |(MPa] |[MPa) |[(MFPa] |[(MFPa] |[[MPa] |[Kairé)

C14 14.00 2.0 040 1600 200 170 7000 4700 230 440 290
C16 16.00 10.00 ns0 1700 220 180 8000 5400 270 500 1o
C1s 18.00 11.00 050 1800 220 200 9000 e000 300 560 320

@ Cz0 20.00 12.00 &0 1900 230 220 9500 G400 320 590 330
-z_’ Ccz2 22.00 13.00 ns0 2000 2.40 240 10000 EF00 330 £30 340
ﬁ_s'? C24 24.00 14.00 050 21.00 280 280 11000 7400 370 £30 350
é C27 27.00 16.00 g0 2200 260 280 11500 FF00 et=1i] 720 370
; C30 30.00 18.00 0E0 2300 270 300 12000 8000 400 750 380
'_:; C3/ 35.00 21.00 0g0 2500 280 2400 13000 8v00 430 210 400
E C40 40.00 24.00 g0 2600 2490 380 14000 9400 470 8a0 420

Ca5 45.00 27.00 g0 2700 310 380 15000 10000 500 940 440

C50 50.00 30.00 0g0 2900 2.20 380 18000 10700 B30 1000 460

D30 30.00 18.00 g0 2300 2.0 300 10000 8000 £40 £00 530
§ D35 35.00 21.00 n0e0 2500 8.40 340 10000 &F00 £30 £50 560
I:=-,—J Dao 40.00 24.00 0g0 2600 2.80 280 11000 3400 va0 700 530
§ D50 50.00 30.00 n0E0 2900 870 480 14000 11800 930 8a0 E50
= DEO £0.00 36.00 0E0 . 3200 | 1050 530 17000 14300 1130 1060 700
T

070 70.00 42.00 0E0 3400 | 1350 600 20000 18800 1330 1250 300
GLZ24h - 2400 16.50 040 2400 270 270 11600 9400 390 720 380
GL2gh - 28.00 19.50 045 2650 3.00 3200 12600 10200 420 780 410
GL3zh - 3200 2250 &0 2900 330 380 13700 11100 460 250 430

£ GL3Bk | 36.00 26.00 0E0 300 360 430 14700 11900 490 g10 450

Han

&= GLzdc | 24.00 14.00 035 21.00 240 220 11600 3400 320 590 350
GL2&c - 2800 16.50 040 2400 270 270 12800 10200 330 720 380
Gl3zc | 3200 19.50 045 2650 200 320 13700 11100 420 FER0 a0
GL36c - 36.00 2250 050 2300 3.30 380 14700 11900 460 850 430
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9.4 Timber section sizes

From the menu Parameters you can choose group of
cross sections for truss members, with cross section
dimensions for the elements of the roof truss. The
elements of the same cross section are in groups. The
cross section is rectangular with width B and height H.

The dimensions of the cross section are in [mm].

|-

fe ,ft Timber strength, classes in use

Y.¥ Material and load Factors 4

| H .
__'J Timber cross sections H ¥ ] Select cross section set for truss members
]

T

§ﬁ Roof lnads +
o

Eurocode transition
et

I =

]H; User defined cross sections 4

You can choose a set of cross section values according to your region. The most common values for
the different countries in Europe are implemented in the program according to EN1313-1. You can
also define two groups of user defined dimensions for truss members and purlins.

From the menu Parameters choose Timber cross sections/ User defined cross sections / Cross section
for truss members-1. Enter the values for B and H in the empty white fields and your user-defined
table is ready. You can change the values at any time. Remember to choose the table you want to use
as default. From the menu Parameters choose Timber cross sections/ Select cross section set for truss

members.
jser defined cross sections - Cross sections for truss members |
r ) tH= ~ : = Timber cross sections
’7} ‘[m':]u e 0 = @ | Cross sections for truss members Crozs sections for purling
- ] 40x 40| 40x 45| 20k 50| 40x 55| 40% 6O (" EuroMom 1 @ ¢~ EuroMom 1 @
[mm] 45 45x 40 45x 45| 45k 50 45x 55 45x G0
50 S0x 40 50 45| 50x 50 50x 55 S0x G0 # Sl @ o B2 @
55 | B5¢ 40| G5« 45| 56k 60| GAx 5 fox 60 " Scandinavian @| (~ Scandinavian &
[ v User defined 1 @ v User defined 1 @
" User defined 2 @ " User defined 2 @
Change or give new walues for B and H A Closz ? Help ? Help
‘ Dead load
9.5 Roof loads
Snow load  »
e Dead loads _
e Snow loading Q Wind load
e Wind loads
Load of roof covering
- Load of roof covering kM/me
9.6 Roofing |
Tiles from concrete 0.500
The top layer of the roof. Choose from the Tiles from ey i
materials existing on the list or add your own. In SRR i
order to change or add new values first click at A e
Change values. To change the existing values R o
simply click at the field and type the new values. S g
To add or delete lines in the table click + and -. C :
) . arrugated etemit 0.200
You specify the name of material and the values i o
in kN/m? of the commonly used roofing in your g e
area. At the button of the table you can :
change/specify the values for the dead load of
ceiling under roof, live load on attic floors, and
dead |0ad Of fInIShIng Of attlc f|OOI‘S. These Va|ueS Selected default ioof top load : Tiles from clay, g=0.450 kM /ré
will be used as default values in roof designs. bieadload of celing et e ook i
Live lad of attic flocr | kN
Finizhing load of attic floor kMAmE
h
JJ Change values 0K | B Prirt | 1 Help|
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9.7 Snow loading

For the snow load you specify the characteristic snow load on the ground in kN/m?. The snow loading
on the structure is computed according to Eurocode 1, EN 1991-1-3:2003.

The snow loading on roofs according to Eurocode 1 (EC1) part 1 is:

s=pi.Ce.Ct.sk [kN/m2]
pi shape coefficient of the snow loading.
Ce and Ct coefficients depending on the exposure to wind and the thermal insulation of the roof

correspondingly. Usually they have values =1.
sk Is the characteristic snow load value on the ground in kN/m2.

For the EC countries the values of sk are given in Appendix C of Eurocode 1, EN 1991-1-1-3:2003.

The values of ui used in the program are according to EN 1991-1-1-3:2003, 5.3.2, 5.3.3.

Case of mono-pitch roof Case of double-pitch roof
EN 1991: 2003 - 1-3, § 5.3.2 EN 1991: 2003 - 1-3, § 5.3.3)
py(a) )

i

0,5p(ay) k(%)

]

L (1)

(@) 0,5p(a)

1 @ ()
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9.8 Wind loading

For the wind loading you specify the wind pressure on a vertical surface in kN/m?2.
The wind loading on the structure is computed according to Eurocode 1, EN 1991-1-4:2004.

For single-pitch roofs one loading (pressure) is considered.

For double pitch roofs two loading are considered, one with wind from left to right (pressure at left
drag at right), and second with wind from right to left (pressure at right drag at left)

In the program the wind loading is computed as we=qw.Cpe, where qw is the wind pressure on a
vertical surface in [kN/m?2] given at the input data qw=qref. Ce(ze).

The wind loading according to Eurocode 1 EN 1991-1-4:2004 is : we=qref. Ce(ze).Cpe.
qref=(p.vref2)/2 [N/m2], p is the air density =1.25 kg/m3
vref is the wind reference velocity (m/s). vi=qref. Ce(ze)

Cpe is the pressure coefficient and is computed from the roof pitch according to EN 1991-1-
4:2004.7.2.4 for mono-pitch roofs, and according to EN 1991-1-4:2004, 7.2.5 for double-pitch
roofs.

Monopitch roofs (EN 1991-1-4:2004) Duopitch roofs (EN 1991-1-4:2004)
. . uprningd face . uprnind face
wind _, high save wind | high eave wind downwing face wind downwind face
=0 & 8= 180 cr a=0"
Iy e Mea\’e a=0 o a0
h h h
T B o
(a) general Pitch ande positve Pitch angle necgtive
{a ) general
uprning face downed ndd face
- ¥ . i) ! —
=53 ' !
F e.l’4i F
\ _
wind ® . ind E
_ wind 2
b N e g—os|e| n £ 1 b
/ A o
o
/ 2
I e=har2h
1 whichever is sm aller L e=haor2h
eid F 4 whickhever is sm aller
j b crosswind dim ension el F
I — - h: crosswind dim ension
el =X x>
(b} wimd directions @ = " and & =130~ ';HE' el
{b} wirdl directions 8= 0F
high eave
0 =
i J Fup - _

wk X~ H |
G H b wind G
/ — =" Lo b
_ / T IFOgHT
e
G

=2 J Flow . y
| - =4 F
low eave
el s 1
el
{c) wind direction &= 90° i o

{c} wind direction 8= 90~
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9.9 Seismic design

The seismic design of roofs is implemented in WOODexpress according to Eurocode 8, EN 1998-1,
General rules seismic actions and rules for buildings.

The default values for the seismic analysis is selected from the menu [Parameters/seismic

coefficients]

Seizmic design [v Include zeismic design

o= dgr/g m

In the design window of roofs, check: Include seismic design, and the adjust the parameters for

seismic design

You select the seismic zone from the map and automatically the Horizontal acceleration ratio is set.
By clicking on the map of Europe or specified country, choose seismic zone.
Choose spectrum type according to Eurocode 8, Table.3.3.

B =215 Pyl Gig, Fy =@uyfayg)ag 11 By 1 G fgy

Seismic coeffisients 1
Spectm type
3 —r2. T 25 2
7 S/ag 0= T<Tg B= q[§+ Ts(a -5 1] » e & type 2
Seizmic regian Europe § Tp<T<Te p=25
_ : Te<T<Ty p=25 (Tc/T) Groung ype (ECB T.3.2, T.2.3)
Seismic zons 3 Tp =T p=25(TcTp /TH |Ar Rock -ike geological fomations j
Horizontal acceleration ratio [ECE §3.2.2.2) Uﬂngg =| 0.04 : 2 Characteristic spectral periads
7| horizontal i i
Verti Ahoriz. acceleration [EC8 $3.2.2.3) ouglog=] 045 2 L I liwiEstcl] ieitee]
— [vertical] Th=| 0.05 0.05 sec
| (! factor [EC8 83,21, T.4.3) =|1.00 -
mportance factor [ECS §3.21. T.4.3] il x| me ’W 380
Soil factor [horizontal] (ECH §3.2.2.2) S=[1m 4 4 Td=[ 120 [100 see
Behavior factar [horizontal] (EC8 §3.2.2.5 dp=[150 =
L I ! i =l {_ Impartant classes (ECE T.4.3]
_’— -
Behavior factor [verticall f-=]1.50 [l \ | | Minor importance, agricultural buildings, .. j
Fundamental vibration period (ECE §4.3.3.2.2.3) T=|015 = 0 [—— ——
_— o 1 2 Tlsec) 3
Speciral shape factor [honizontal] [(ECE §3.2.2.5) RTy=
Building height [ECE 54.3.3.2.2.3] Building type Building floors [ECE §4.3.3.2.3)
Spectral shape factor [vertical] [(ECS §3.2.2.3) BlTL,= 3 -
>
Carrection factar [ECS §4.3.2.2.2.1) A=|0.85 : %‘ r
Force distribution [ECE §4.3.3.2.3) =5 WiZgW=[150 =
= -
Live lnad combination factor [ECO T 41.1) Wa=030 T |
Show load combination factor [ECO T.41.1] W=l 0.20 : 3.00 Jm A
‘ ==

0}

/

Feset X Cancel | % Help
9.10 Eurocode and National Annex
Select the Eurocode and National Annex to apply | Eurocode and National Annexes
in the design. The Eurocode parameters are set e
according to the National standards you choose. ) Ewocode 5, EN1995--1: 2009
From the menu parameters, you can view the e
parameters' () Eurocode 1, EN1991-1-3: 2003
Wwind actions
(%) Eurocode 1, EN1991-1-4; 2005
Mational Annes
Ma, - Mational Annex United Kingdorm BS EM
. . Euroc_:ode EM
If you select as National Annex- NA, the first *é;‘;:ug EEQEEM EN
option, Eurocode EN, then also ENV (prestandard Czech Republic CSM EN @
. . Denmark DS/EM
versions of Eurocodes) are activated. These Giroooe ELOT EN
preversions of Eurocodes are expired, but are kept :faﬁlaﬂfqisETNE“
as an option in the program if someone wants to Norway NS.EN
calculate with old standards for comparison. Urited Kiradom BS EN
Turkey, EM
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9.11 Parameters and assumptions

Design methods for timber connections
Parameters and assumptions

Elastic analysis. The forces on the fasteners
due to a moment applied on the connection

are proportional to the distance from the © elastie analysis © plastic analsis
rotation center.

Dezign methad for imber connections

Azzumptions for connections
Plastic analysis. The forces on the fasteners i etivesss i ki i) 240 Yy
due to a moment applied on the connection

. Tenzile strength of bolts fuk [EM1995-1-1 §8.5.1.1) 400 M /mmé
are all reaching the same value.
Tenzile strength of nails fuk E00 I Arirné
. . . Tengile strength of screws ful 400 I Amirré
Yielding stress of plate steel in kKN/mm2, _
used in the strength check of connection plate. | Lenatheftimber 500 fm
A usual value for high strength steel is 500 Part of compressive design force EC5,8.8.5.1(3) 80 3 %
kN/mm?2. The net area of the plate is taken as
75% of the cross section area; (we assume [ 7o J[ 2 reb

25% holes).

Tensile strength of nails, bolts and screws
fuk in kN/mm?2 is used to define the default characteristic yield moment of nails, bolts, and screws
EN 1995-1-1:2004, eqg. 8.14 and eq 8.30.

The length of timber is used to define the splices of the timber elements in the roof trusses.

Part of compressive design force. When the joint is in compression, the fasteners may be
designed for only a part of the compressive force. This part can be defined in % here. Some
comments on this subject you may find in Eurocode 5, 8.8.5.1 (3)

9.12 View all parameters

From the menu [Setup/ View all parameters] setting you can see the default values you have
chosen for your designs. You can any time change the parameters from inside the calculation
window. If you want to reset all your parameters to the original values of the program, press the

Reset to onginal program values

button

If you reset all parameters ALL your user defined values will be LOST. Program will close down and
you must restart.

9.13 Units

The units used in the program are SI (System International Metric) units. The unit of any input
value is marked next to the place you enter the data. The unit of every value in the report is also
marked.

Units used in the program:
= length [m]
= forces [kN]
= moments [KNm]
= stresses [N/mm?2] = [GPa]
= concentrated loads [kN]
= distributed loads [kN/m2]
= line loads [kN/m]
dimensions of timber sections, B[width]xH[height] in [mm]
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10 Ultimate limit states

Design of various cases of single or combined action according to Eurocode 5,

EN 1995-1-1:2004 §6. You specify the timber cross-section dimensions, the
timber properties, the cross-section loads, and the design check is performed

according to Eurocode 5.

e Tension

e Compression
e Bending

e Shear

e Torsion

e Stability

& WOODexpress [Column stability (EC5 EN1995-1-1:2009, 56.3.2)]

%

!

Tensian

&

-+

B

}"] Bending 4

Compression ¥

:I],Jﬂ Shear

a# Torsion

,j",?-r stability v

¢ Design OK.

Name of design object

Timber class

Service classes [EN1995-1-1, §2.3.1.3)
Material factors Vi Timber| 1.30
Rectangular cross section (bxh mm)

Round cross section, diameter d [mm]

Structural fire design|—
Cross section actions
Element length in m
Buckling length around y-y

Buckling length around z-2

Cioss section reduction (%] (EM1995-1-1, §2.4.2)

Time of Fire exposuret=| 10 gmin A Ee

SECT.-002

| C24. frok =24 0N e?, frok=14 0 /m |

|Class 1, moisture contert<=12% = |
Load durstion classes (EN1985-1-1, Table 21)[Pemanert  +|
o S Em o =
¢ otis 2hom
Bn=[ 080 mn/min
Foga=5000 [Sl
L=[3000 [Zm
Sky= [100 x]3.000 mﬂ
Sy =/100 x[300 n - |

Many Ultimate limit cases can run automatically using the actions and section properties from other
programs, using the Command language, Appendix 1.

11 Structural fire design
The structural fire design is performed for every stress case. Check the box structural fire design if
you want to include this in your design.
Specify : 1. The time exposure to fire in minutes
2. The exposure of the cross section (all around or tree sides),

3. The notional design charring rate bn. This value is set automatically by the
program with the choice of timber class, according to EC5 table 3.1.

The structural fire design is performed according to EC5 part 1-2, 4.2 reduced cross section
method.

& WOODexpress [Tension parallel to the grain (EC5 EN1995-1-1:2004, §6.1.2)] B3
\/ Dresign Ok Mame of design object SECT.-001
¥ Timber class | 24, fmk=24.0N/m?, frok=14.0M/m |
F
t,0.d Service classes (EM1995-1-1, 82.31.3) |C|ass 1, maisture contents=12% j

Material Factars ¥ Timber| 1.30

Load duration classes [EN1335-1-1, Table 2 1]|Medium-tem -

h / Rectangular crass section (bxh mm] v h=| 580 ﬂmm h=| 150 ﬂmm B0:150 -
& Fl o.d Fiound cross section, diameter d [mm] " d= Jmm
- Cross section reduction [%] [EN1995-1-1, §2.4.2] 0o QZ

Structural fire design v An=| 080 mm/min

Time of Fire exposuret=| 10 Jmln A fe
F o ga=/10.000 [2fky

Cross section actions
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12 Connections

Design of nailed connections of various types. You specify the
properties of the nails, (nail dimensions, round or square cross
section), and the properties of the connection wood or metal

plate. The Nail Capacity Rd is computed according to Eurocode 5, tf‘___,ﬁ Panel-to-timber cannection
EN 1995-1-1:2004 §8. g
%ﬁ Steel plate-to-timber connection ¥
Timber to timber connection é Carpentry joints >
Panel to timber connection
Steel plate to timber connection
Carpentry joints
& WOODexpress [Connection steel-to-timber (Double shear connection) (ECS EN1995-1-1:2009,58.3.1.4,58.5.1.3)]
|. # Nail capacity Rd=1.107 kN Mame of design obisct JOINT-001
Timber class | C30, frnk=30.0N e, frok=18.0M/m |
Service classes (EM1395-1-1, 8231 3) [Class 1. maisture contente=12% |
Material factors Vi Timber| 130 Steel| 1.10 Load duration classes |Permanent -
tetal fastenars Nail properties Crass section Pre-diillirg

Mails =
Eoltz T

Nal dameter ¢=[ 240 [2]mm  [¢0:100 ~ &+ round & MO
Mailength  L=[100 [ #]mm fu=[B00 | #[Mimn?| ~ squae ~ YES

Screws

12=| 60.0 ﬂmm Steel plate thickness t1=| 2.0 ﬂmm

Thickness of timber

Example of Steel plate to timber connection

& WOODexpress [Carpentry joints (Carpentry joint 2) (EC5 EN1995-1-1:2009, §6.2.2)]

¢ Fd=1469kN

Example of Carpentry joint

JOINT-00

| C24, fmk=24.0N/mrr?, ftok=14.04/ = |

Mame of design object

Timber class

Service classes (EN1995-11, 5231 3) |Class 1. moisture cantent<=12% = |

Load duration classes |Permanent -

B1=[60 [ Zlnm Hi=[190  [Afwm  [eoa0 o]
8260 [%|mm Ha=[ 190 [$|um [E0v1a0 ~]
fi=[ 50w [2]:

w3 [2lnm Le=[150 [2]mm

Material factars ¥ Timber| 1.30  Stesl) 1.10

Crogs gection 1 (blzh1 mm]
Crogs section 2 (b2xh2 mm]
Angle bebween timber members

Cutting depth and shear length
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13 Floors

In this session of the program you can design:
e Floor over one span
e Floor over two spans
e Simply supported beams
e Beam over two spans
e Timber-concrete composite floors

13.1 Floors over one or two spans

|-
E‘ Floar over one span
5 Floor over bwo spans

=1 Simply supported bearmn

F==1 Beam over bwo spans

ﬁ Timber-concrete composite Aoor

The internal forces are computed at the ends and the midspan of the floor beam, and the elastic
bending deformations at midspan, for all the load combinations according to Eurocode 0,1 and 5.
All the checks of Eurocode 5 are performed in ultimate limit state. The deformations are checked in
serviceability limit state according to EN 1995-1-1:2004 §7.2. The Eurocode 5, EN 1995-1-1:2004
§7.3.3 considerations are taken into account for the check of floor vibrations.

The user has the option to select the way the moment of inertia of the floor
beams is evaluated for the computation of deformations and vibrations.
a. as T cross/section with flange the floor finishing.

b as rectangular cross section.

L;‘ﬁ'r.‘ 0o

= WOODexpress [Floors]

" Design OK MName of design abject
Timber class

Sefvice classes (EN1995-1-1, §2.31.3)

Load of floor finishing

Self weight of flaor beams and insulation
Self weight of celing under floor

Live Inad on the: foor

Spacing of floor beams

Span of floor beam

Cross section of floor beam

Thickness of floor finishing

Floor width

Material factors Vi Timber| 130 Stesl] 1.10

Ratio of floor bending stiffnesses [EN1935-1-1, §7.3.3)

TG —
C24, k=24 O/, fiok=14.0 =
Load combination factors |A-$0=070, ¥2=030 -
TS T
(o100 [ 2]kuime
[0300 [ 2]k
[2000 | &]kn/me
o[ 0800 2w
REETT 123000 2m
B-[60 |[2jrm H=[220 2lam 60220 =]
W[z 2o La T [0
b=[6000 [ Z]m
ENfED, (0100 |2

13.2 Simply supported beams and beam over two spans

Simply supported beams under line load. As in one span floors the internal forces are computed at
the ends and the midspan of the floor beam, and the elastic bending deformations at midspan, for
all the load combinations according to Eurocode 0,1 and 5.

& WOODexpress [Simply supported beam]

¢ Design OK

Mame of design object

Timber class

Semvice classes [EM1995-1-1, 82.3.1.3)

Dead load

Live: load

Span of floor beam

Crass section of floor beam

Material factors ¥ Timber| 1.30  Steel| 1.10

FLOOR-004

| C24. frok=24 O /e tok=14.10 |

|C\ass 1. moigture contentc=12% j

Load combingtion factors | A-Wo=0.70, W2=0.30 -

0500 |4 kNdm
[2000 [ 2]kNdm

L=[3000 [ 2fm
B-[60 [ Zfmm H-[220 [3|om [6Gz20 ~
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13.3 Timber-concrete composite floors

In this type of composite floors the concrete is only in compression, and timber is used in tension.
The load carrying capacity and the out of plane rigidity of the floor is increased compared to a
timber floor. The design of the composite cross section is based on EN 1995-1-1:Annex B.

In addition to the data supplied as in one span floors the data for the concrete/steel material, and
slab thickness must be supplied, and the size, spacing and strength of the metal fasteners. If the
spacing of the metal fasteners is set to zero (0) then the program selects an optimum value.

If the concrete slab is quite thick then the neutral axis is inside the slab and a design failure
message appears for the concrete slab. In this case you may reduce the thickness of the concrete
slab or increase the gap between concrete and timber h3, so to have the concrete in compression

only.

@& WOODexpress [Timber-concrete composite floor]

\/ Dresign O

b

Mame of design object

Timber class
Service classes [EM1335-1-1.§2.3.1.3)
Material factors Vpg Timber| 126 Steel| 1.10

Load of foor finishing

Self weight of floor beams and insulation
Self weight of celling under floor

Live load on the: floor

Spacing of floor beams

Span of floor beam

Cross section of floar beam

Thickness of concrete slab

Gap between concrete and lmber
Concrete and steel strength class
Diarneter, and tensile strength of Fanstener

Spacing of fasteners (if zero, program selects]

FLODR-001
GL24h, frk=24 ON/mn?, ftok=16 v
Class 1, moisture contents=12%  «
Load combination factars |Wo=0.70. Y1=0.50 4 «
0500 | &{kN/nE
000 |2 knisne
0300 |2k
2000 |2{knin
d=[ 0600 [4|m
L4000 [£]m
B=[80 | Zlmm H=[ 200 [£]mm [100:200 ~
W=[40  [Zlom  ve=| 200 (3] Ko

ba=[15 [ &]mm
Cas/s0 »| [ss00

D[ 100 [ 2]
s= [110 [ 2]

fu=[ 500 |2 Mdmn

User’s Manual

RUNET software




WOODexpress RUNET software

14 Roofs

From the programs main menu you can choose from various roof structures. Select the one you prefer, and
perform a full design according to Eurocode 5. The loadings are evaluated according to Eurocode 1. The roof
finishing (rafter), the purlins and the truss members are design for all the load combinations prescribed in
Eurocode 1 and Eurocode 5. The internal forces of the trusses are computed with finite element analysis of the
truss structure. The user can select the degree of stiffness of the connections (stiff or flexible joint connections).
The truss is considered as a two dimensional frame structure, and the stiffness of the connections is adjusted
according to the selected degree of stiffness.

In order to compute the design values for internal forces in various loading conditions, the internal forces are
computed for unit loading, and from their combination the internal forces in various loading conditions are
obtained.

All the load combinations according to Eurocode 0 and Eurocode 5 are taken into account and the
checks are performed in the most unfavourable loading conditions, for combined action in ultimate
limit state of design, according to EC 5 §6.

The deformations are checked in serviceability limit condition, according to EC 5 §4. The truss
deflections are checked in serviceability limit condition, according to EN 1995-1-1:2004 §7.2.

The maximum deflection for finishing or purlins are computed as:

1: Beams fixed at one end, when the span of finishing (distance of purlins) or the span of purlins
(distance between trusses) is less than the half of the timber length defined in parameters and
assumptions,

2: Simply supported beam when the span is larger than half of the timber length.

In EN the coefficients for checking the limit of allowable deflections are specified in the program as
parameters. are defined in Table 7.2, as regions L/300~L/500, L/250~L350, L150~L/300. In the
program in menu [Parameters/Parameters and assumptions] you can define the values you want.
Default values (L/300, L/250 and L/150). The limits for cantilevering beams are taken as half of the
above.

The natural frequencies of the roof trusses are also computed after a dynamic analysis.

The connections can be nailed, screwed or bolted joints with metal plates and they are dimensioned
according to EN 1995-1-1:2004 §8.

A detailed report is produced, and shows analytically all the computations, design steps, design assumptions
and references to the corresponding design code paragraphs. Automatic generation of truss drawings that can
be manipulated with the CAD modulus. Warnings in red appear in the report in cases of inadequate design.

Fz

Fi

13

Dz

14.1 Roof dimensions

In the calculation window there is a sketch of the object. Specify the basic roof dimensions in
meters [m], according to the roof truss drawing. The roof pitch (angle with the horizontal) may be
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specified. If you give the roof height the roof pitch is obtained, otherwise, if you give the roof pitch
the roof height is obtained.

You can specify dimensions at the nodal points (intersection of element axis) or the total
dimensions. Select what dimensions you are giving.

You can also choose if you want the truss to be extended at left and right ends with cantilever
elements or if you want an asymmetric roof..

q/ Desigh OK

42.45%

S
=]

[ ———] Dimesions at Nodes

" Dimesions at Nodes Dimesions at Nodes

- =i
s 4 5 2y
Uieas [2— 0600 | 2]
L o [+ —
} B [6500 |2|m .y
Dimesions element ends " dimensions at nodes
&
‘ f* dimensions at element ends é ” % *

Dimesions at elements ends Dimesions at elements ends

14.2 Element cross sections

Crams section of slemerts
Elements B [mm] H [mm] |

For the elements of the truss you specify the cross section
dimensions. The elements of the same cross section are

1,2,3 4

grouped according to the most common sizes in different
countries, EN1313-1. The cross section is rectangular with
width B and height H. The dimensions of the cross section

56,78

9

10,11

1213

G6x146
42%148
48x148
36x198
42%198
42%198

481198

are in [mm].

In the program there are included user defined groups of
timber sections for the truss elements and the purlins. The

user can define two(2) groups for timber sections for truss ek for standard cross soctions e
elements and two (2) groups for purlins. From -
[parameters/timber sections] you can select the group of timber sections you want to appear in the
design of roofs.

element cross sections in mm width B, height D

Cross section of elements

14.2.1 Reduction of timber sections Elements B o] o |

Specify the cross sections of the elements used in the 1.2 B0 140 | v Eren
truss. If the timber of the trusses are old, damaged or 34 B0 | 140 | w0 &=z
suffered from deterioration, you can specify a reduction 5 g0 140 | vl '

of cross section in %.

14.3 Roof secondary structure

You can select between three types of roofing.

e Roof consisting of purlins and timber finishing on top. The finishing may be rafters laid on top
of the purlins. The tiles are laid on top of the finishing.

e Roof consisting of purlins and no rafters on top. The tiles are laid on top of the purlins.
e Roof with the timber finishing (rafters) nailed directly on the roof truss.

e

- f‘—

fruss shacing tuzs Tpacing

truzs spacing
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14.4 Roof loads

You specify the loads:
= dead load of the roof covering materials [kN/m?],
= snow load on the ground [kN/m?]
» wind load as wind pressure on a vertical surface in [kN/m?] .

= self weight of purlins and roof finishing materials (insulation, water proofing) in [kN/m?!

= dead load of the ceiling under the roof in [kN/m?
» dead and live loads on the attic floor in [kN/m?]

The default values for these loads are set in the menu [Parameters].

Shiow load on the ground Sk=| 1.000 |2 kM e 1:7‘ Snowguards at left |
J J Showguards at right!
Wwind pressure on vertical surface qu=| 0.500 ﬂkN.-’n‘F ﬁ
Load of roof covering 0.450 gkr\l.-’mz |Ti|es from clay j
Self weight of purling and finizhing 0100 gkN.-’n‘F
Self weight of ceiling under the roof 0,300 ﬂkN.-’n‘F %
I
spacing
Type of roof secondary stiucture 10 Tty B S s

14.4.1 Concentrated loads

P4 Enter the nodal loads in [kN]. Node (first column) is the nodal
b point where the concentrated force is applied. Fy, vertical nodal
force positive downwards. Fx horizontal nodal force positive towards the
right side. #Load in the last column is the load case for the nodal loads.

Permanent loads, Load case =0
Snow loads Load cases 1 to 4 (see fig pg. 10)
Wind loads Load cases 5 and 6 (pg. 11)

14.4.2 Snow and wind loading

Modal loads |

Nods |F\f KN |Fx KN |#Load|ﬂ
2 52 o o

2 2 0 1

2 32 1.2 s

For the snow load you specify the characteristic snow load on the ground in kN/m?. The snow
loading on the structure is computed according to Eurocode 1, EN 1991-1-3:2003. For the wind

loading you specify the wind pressure on a vertical surface in kN/m?.

The wind loading on the structure is computed according to Eurocode 1, prEN 1991-1-4:2004.

14.5 Spacing of trusses Spacing of purlins
roct finishing ;Zifééiii ; .

o

L truss Spacing
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14.6 Truss connections

The connections are considered as bolted, nailed or screwed joints with single or double steel plate
and they are dimensioned according to Eurocode 5, EN 1995-1-1:2004 §8.

e The user can select or specify :
¢ The type of connection, nailed, bolted or screwed connections.

e The diameter of the nails, bolts or screws, as well as the type of nails (round or square). The
tensile strength of the steel for the nails, screws or bolts can be specified.

e The plate arrangement. Double plates on both sides of the truss surface or inside the truss
member, single plate on the outside surface or inside the truss member.

e The thickness of connection plates.
e The yielding stress of plate steel.
e The degree of stiffness of the connection to perform the truss analysis.

e Multiple or single plates for each joint. Selecting multiple plates reduces the plate size in
connections with more than two members.

14.6.1 Truss connections, Steel plates Connection plates é

Select the thickness of plates in mm. In the case of nailed joints you can select Steel plate thickness
standard plates as (BMF plates 1.50 or 2.00 mm). When you choose BMF plates plate 2.0mm
the program selects the optimal plate size from the available BMF plates, and .

3. . . L . . Yielding stress
marks it in the drawings details of the connection. If the BMP plate is getting ! _|—25DD jNa’mn'F
too large, or no reasonable dimensions for BMF plates are available, the = =
program will choose ordinary steel plates and this will also show in the drawing
and reports.

You specify also the characteristic value of yielding stress of the connection
plates fy in kN/mm?2. The default value is defined in parameters and

assumptions B Lt N
When the steel plates are getting very large, try multiple plates.

Multiple or zingle plate

14.6.2 Truss connections, Nails

Specify the nail diameter (in mm), as well as the type of nails

(round or square). In case of selecting BMF plates automatically Mails &= Bolts Screws £
the nails are set to 4mm shank nails. Specify also the tensile NI ]
strength of the nails fu kN/mmz2, (EN1995-1-1:2004, Eq. 8.14). (20 =jm ® el

The default value of the tensile strength of nails is specified in :
parameters and assumptions. Tenszile strength fu=| G00.0 gNa’mm"-

The minimum nail length will be specified automatically by the
program according to EN1995-1-1 §8, and shown in the report and drawings.

Mails Balts + Screws [
14.6.3 Truss connections, Bolts Eolt diameter H El d& lﬂi
When you are using bolts in connections, specify the following: 80 | 2]mm £ C C
The diameter of the bolts in mm. Tensie strength fu=] 400.0 | 2]N/mn?

The position of the connection plates:
e double plate on both faces of the timber members.
e single plate on one face of the timber members.
e single plate in the middle of the timber members.
e double plate inside the timber members.

The tensile strength of the bolts, fu in kN/mm?2, (EN1995-1-1:2004, Eq. 8.30). The default value
of the tensile strength of bolts is specified in parameters and assumptions

The steel plate thickness t in mm .

The yielding stress of the steel of the connection plate, fy in kKN/mm?2. The default value of yielding
stress of the connection plates is defined in parameters and assumptions.
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14.6.4 Truss connections, Screws

When you are using screws in connections, specify the

following: Mails Bolts Screws (¢
The diameter of the screws in mm. S crew diameter H El Eli l#l
The position of the connection plates: 55 gmm & -

e double plate on both faces of the timber members.
e single plate on one face of the timber members.

e single plate in the middle of the timber members.
e double plate inside the timber members.

The tensile strength of the screws, fu in kN/mm?2, (EN1995-1-1:2004, Eq. 8.30). The default value
of the tensile strength of screws is specified in parameters and assumptions

The plate thickness t in mm.

The yielding stress of the steel of the connection plate, fy in kN/mm2. The default value of yielding
stress of the connection plates is defined in parameters and assumptions

Tensile strength fu=| 400.0 gNa’mn‘F

The minimum screw length will be specified automatically by the program according to EN1995-1-1
§8, and shown in the report and drawings.

14.6.5 Carpentry joints

In carpentry joints you specify the cutting depth (tv) and shear surface length (Lv) for each joint.

When you select timber section dimensions tv and Lv are set to the default values which are tv=h/4
and lv= h. The minimum value if Lv is 150 mm.

When the [Alllow optimisation] is checked, the values the user is specifying for tv and /v, may
change if from the solution comes out that larger values are needed. If this option is unchecked
then tv and Iv are kept and if the joint is inadequate an error message shows. By pressing the reset
values tv and /v are reset to the default values (h/h and h or 150 mm)

at
r:'L % M {<< Design of connections v
é £
=t

W=| 1 mm t\.-=| 42 mm | be=] 40 || be=l 40 mm | [&llow optimization of by b v

Iv=|155 mm Iv=|155 mm [ lv=|155 mm

14.6.6 Stiffness of connections

You select the stiffness of connections. By moving the bar at left the truss is

solved with very flexible (almost pin) connections. By moving the bar to the right |Stiffness af cannections
the truss is solved with very stiff connections. The connections are considered as i
bolted, screwed or nailed joints with single or double steel plate and they are min ;= max
dimensioned according to EN 1995-1-1:2004 § 8.

14.6.7 Truss connections, Plate arrangement } .
hultiple or zsingle plate

The user can select the connection plates to be multiple plates instead of B g
single plate in order to reduce the plate sizes. If the pointer is moved to e )
the left the program selects multiple plates in the connections. If the

pointer moves to the right the program selects single plates in the connections. If the pointer is
placed between the program depending on the size of the plate selects multiple or single plate
automatically depending on the connection type and the angle of the connected members.

The user is advised to perform a solution with single (right position) and with multiple (left
position), and select the preferable configuration.
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14.7 Asymmetric roofs
From the truss types, the following can be designed as asymmetric.
Al, C1,C2,C3, E1,E2,E3.

£E Sy
Al Bl T, EL
g = e T

F1

A
i B2 T ., E2 Fz
2 e i
_-";‘H"'\-\.
= e
%%\. A3 A C1 cﬁ§5 b‘“““ﬁu E3 F3
i,
Ad cz - o1
= & =
AR AS /\ 3 bz

A~

In design window, choose asymmetric and adjust the dimensions.
Symmetny:

e e

14.8 Hipped roofs

In the hipped roof analysis the program automatically sets the data for the 2-dimensional trusses
which are used for the design of the roof. These data are the dimensions of the trusses and the
loadings. The analysis of all the 2-d trusses are performed automatically.

These (2 or 4) trusses are numbered on the sketch of the roof, and they are grouped according to
their dimensions and loading.

The data and the design of Each individual 2-d truss may be seen by clicking at Truss (1), Truss (2)
etc. .

Roof dezign

Tuss (| AN
Tuss (@ | AN
Tss (3 | =1
Truss (@ | =1

The user may want to override the automatic data generation of the 2-d trusses. In this case check

&

the | , (do not change data). If you have the [auto computation] checked in the design window,
all the computations of the 2-d trusses are performed automatically, and it may show a small delay
of the cursor, due to many calculations.

Cantilewers:

S &6

=

[
0,500 g

I R .
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15 CAD drawing of roof trusses

The CAD modulus of the program automatically creates a detailed truss drawing. You can adjust the
scale of the drawing, and you can choose the visible layers. The properties of the drawing
components, (line thickness, colour, text size) can also be adjusted. You can also specify the
dimension units that are shown on the graph.

Before previewing or printing the drawing you can select the printing paper size, and move the
drawing to the desired position on the paper.

& Truss Drawing

=%

Ve layers Seale [FAT T
iw propetiss i
‘igw project panel |

Layers T X

¥ Timber elements

! Timber element fill

| Conneclions
Connecion text

¥ Element axis

! Main Dimensions

| Secondary dimensions
v Section sizes

Grid
¥ Hidden lines
v| Supports
v Node numbering

2135

@@

Dimensions in| mm

ol

1874

6]

#=8.788, y=-1.430

15.1 CAD Features

Scale of Zoom Layers Dimension units | Grid
Drawing
mungroiflin Layers ?x Dimensions in | mm |+ GIEE1 m B
Seale |1:75 |+ Z o0 out w| Timber elements 0.00m 010m

TE v Timber element fill 0,000 m 0 20m
175 Connections e 025
110 @i| (—I—l| El| . ¥ Connecion text e D'SDm
115 w|Element axiz D.Eﬂm
1:20 | bd ain Diniensions D'EDm
1:25 move v| Secondary dimensions sitall
1:30 move vertically v Section sizes Lm
1:40 mave horizontally Grid
1:50 mowe to Zero Hidden lines
lgg v Supports
130 v|Mode numbering
1:100
1125
1:150
1175
1.200

Scale/Move/Zoom If you cannot see all or parts of the truss on the screen, you can scale or move
your drawing. You activate/deactivate the move command (hand) by double clicking on the

drawing.

By right click you can change cursor.

Layers Choose the layers you want to be visible and printed. The properties of the layers are
defined of the Properties of drawing components.
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15.1.1 Dimension units
Choose unit for dimensions appearing on the truss drawing. This will be the default unit until you
change it.

Grid If you want the grid to appear, from the layers panel, check the grid and choose the size from
the pull down menu. By clicking on the small arrows on the right, you move the grid in relation to
the drawing.

15.1.2 Line thickness, colour and font sizes

By using this panel you can adjust the appearance of the truss drawing.
Turn on or off the layers from the panel with Layers.

For the line type of Axis and nodes, choose line thickness 1 for dashed line, line thickness 2 for
the thinner solid line etc.

Layers ? X Froperties af diawing components T X

: PITIEET B:Bmentsf_" | Colors Fort size-color Line
Cmnzc?isrzlen I |Timber elements '._L| ||:|ﬂ |5 3~ |1 =

: Ei:érll?:rftl?a:i;em |E0nnecti0ns II—LI “:‘j |8 ﬂ I.—LI |1 ﬂ

v b ain Dimensions |Axis and nodes M- |8 ﬂ l- |1 ﬂ

v 5 dary di i e -

oemonsper o [oimensons -] EEIC EIE
aid (6id o- E

Idden ines
| Supports . |l00f pichin® v oof pichin® [ maove text |3D ﬂ
¥|Mode numbering |Dimensi0n distance mm|45EI ﬂ Text distance mm|5D ﬂ Fieset

There are three levels of dimensioning. By adjusting the dimension distance you move the
dimension lines further or closer to the truss element.

By adjusting the Text distance you move the connection text further or closer to the truss
connections.

The values you are setting are maintained automatically. By clicking at Reset you restore the
original default values of the program.

15.1.3 Add extra dimensions

If you want to add extra dimensions on the drawing, use the ﬂ Click on the point at beginning
and the end of the distance you want to insert. Stop the process by right click.

If you want to remove all the extra dimensions added, use the ﬁ .
For the standard dimensions, use the layer function to turn the dimension on or off.
The extra dimensions added are not maintained in the data file.

15.2 Print - preview drawing
Before you print your drawing it is advisable to preview

the contents of you drawing first. Parameters of Frinting ? X
E@ Paper size Pririt pamels with bext

= Click on the Preview Button and set the parameters AdLsndscaps x| | General infomation

of printing_ Scale | 125 < |||¥ Elements, connectians

Choose Paper size and orientation, Scale and check for 5 NE [ it lismistten
aper scale | 1 hi

Black and White according to your printer. Text font font size
You move (click on the drawing and move the mouse) the || Blackandwhite  is  ~| |7 =]
drawing to place it at the desired position inside the . =
drawing paper. L Iy
Printer Preview FDF Cloze
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In case your screen size does not allow you to see all the drawing paper by choosing another Paper
scale you scale down the screen image.

Choose the text panels you want included in your drawing.

When you check/uncheck a text panel you can see the area available for the truss drawing is
changing.

You can change text font and size. Be aware if you increase the text size in A4 paper. The text may
become too large for the text area.

’ﬁ Truss Drawing i @

Parameters of Printing ?T X

Paper size Frint panels with tewt

iA4 Landzcape ; [~ General infarmation __i

Scale |1:4D

Paper scalem__._ 2| Teut font font size

I Black andWhite [l e N |

¥ Elements, connections

I~ Praject information

Print preview drawing.

Portrait

Landscape

General Info

Ganeral Information

Element Information

Connection Info Project nfo
Element and connection hiformation | Project Infe

Page orientation for drawings.
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15.3 Project panel

V!ew layers ]
S w e To edit appearance of the text panel for the drawings check the fields you want to

be included and type the wanted text.

Test on project parnel 7T W

The project title is automatically taken from the name of
the project.

The title A is automatically taken from the name of the
design object.

Praject v |Tennfi0rd Schoal
Tl W |Truss 01
Title-B v |T_I,Jpe B

Date v |20/03/2004 The Design Firm title is automatically taken from the
Designer [v  |ArstiAmy settings of the report parameters, see pg. 28, report
Draw Mo, W [123451 page footer.

Filename | |testproiectﬂ1

Diesign firm v |"|’|:|ur dezign office

15.4 Export drawing to PDF format IL_“

From the CAD modulus of the program you can save you truss drawing in PDF
format

& ™
FDF | Di=F

15.5 Export drawing to dxf format

UsF | From the CAD modulus of the program you can save you truss drawing in .dxf format. This

file can be read from Autocad In the window that appears specify the file name and adjust the text
size and decimal symbol in the new file.

‘Wirite drawing to file in DxF format ? X
File name |C:\Runet\WDudExpress\PrDjeds\decﬂtestROOF-DDB. o
Size oftetinmm |5 il
Decimal symboal Paint (.1 © DxF ta file
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16 Program settings

16.1 Greek character setup

According to the notation used in the Eurocodes the report contains many Greek mathematical
symbols. In most cases the system takes care of the language settings by itself. But depending on
the Window installation the Greek mathematical symbols may or may not appear right. If you have
older Windows versions you can add Greek language support in your Windows. Go to
[Settings/Control Panel/Regional and Language Options/Advanced].

If your Windows do not support Greek mathematical symbols, then from [Setup/Greek character
support] or [Set UP/Greek character support] select NO. The Greek characters will appear as:
alpha, beta etc. , in the report.

16.2 Language Set Up

You can choose the language of the program from the menu

[Setup/Language Setup]. The design objects have to be

recalculated to show the new language in the calculations and !
Language Setup ... [English]

report. Decimal point symbal [.] »
*Not available for all versions. Default main window size
Auko computational option ... [Level-Z ]
Carnpatibility .. [Windows <P, Z000]
Help made ['Windaws Help] 3

Setup
Greek character support ... [ ¥ES ]

16.3 Decimal point symbol
You specify (.) or (,) for the decimal point appearing in the input data and the reports.

16.4 Screen sizes

You can resize the main screen, and its size is maintained. The size of the main screen is
automatically set to the size the last time you opened the program. You can reset the main screen
to the default size by clicking at [Setup/Default screen size].

Most of the program windows have a height limited by the height of the main screen. If you want to
have these windows larger, simply enlarge the main program screen.

16.5 Default screen dimensions

By clicking at this menu option you reset the screen size to the original set in the program. Each
time you change the main screen size its size is saved and when you reopen the program it appears
with the new size. The size of the main window is also the default size for the calculation windows
that are opened afterwards.

16.6 Auto computational option

Depending on the speed of the computer the user can choose to have the computations performed

simultaneously with the data input/change or when clicking the button .

Options from the menu Setup/ Auto computational option:
NO: Computations only when press Computations.

Level - 1: In objects with large output (as roofs) computations only when press Computations, and
in objects with small output else when you change input data';

Level - 2: Computations performed simultaneously when you change input data for all objects.
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If you have chosen the option Level -2, and see that it is bothering slow
when you change data in the roof trusses, uncheck the box Auto
computation and the mode will turn into Level -1 mode.

v Auto computation

For new machines use Autocompute checked as the Help

machines are very fast. In the case of hipped roofs Help v

because the computation part involves the computation @ Contents

of all the sub-trusses, probably it is preferable to S — . Docformat (werd)
uncheck the Autocomputation mode_ F.4.0. Frequently asked questions FDF format (Acrobat)

Runet http: f v, runet-software, com

About WOODexpress

16.7 User's gLIide Program License

You can preview, or print the program user's manual. You select to view it as a Word(doc) or as an
Acrobat (pdf) document.

17 Reports

After designing the desired timber objects they can be ok the ob

printed into a report. The report will contain all the e St Jou - Deesign obiects
objects that are checked in the [design objects] window. report JOINT-001

The order of which the objects will appear in the report T 'i ;EDCELDDE

can be adjusted with the two arrows at the bottom of the o HDDF:DDE

design objects window. Adjustments for the report, font, K5 TERTO0

margins, logo of caption or footnote, etc. can be done change the order of p——
from [Report Setup]. objects al~v| =|=] 2| &
If more than one roof truss is checked for report, the

report for roof truss designs becomes very long. A warning message will show up to inform you.
You can either continue or make the report smaller. To reduce the size of the report, uncheck one
or more of the trusses in the design object window.

If hipped roofs are included the report contains a large number of pages. In this case is advisable to
see or print the report of each subtruss separately from the window of the calculations.

17.1 Preview report

The report preview contains all the objects that are checked in the Eﬂ .
[design objects] window. You can adjust the order in which the object =
appears in the report by using the two arrows at the bottom of the
[design objects] window.

Preview report

Table of contents
In order to preview the report you must have a valid printer
installed in your system. If you work in a network there must be installed a network printer.
Otherwise the system will report - invalid printer. Simply connect/add a printer, or select another
printer as default.

reiesn Kin
Two different preview types are available and can be selected from ’—Vr e
[Report Setup/Page-Preview/Single-Composite] :

From the [Report Setup] you can adjust the appearance of your report such as font, margins, logo
of caption or footnote, etc. In [Report Setup/Various/Change page for each chapter], you may
choose to start each design object in a new page.

The report preview and printing for the roofs contain detailed drawings of the connections.
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It has been noticed that the report preview does not appear right at the connection section, in
Windows 98 and Me, although it is printed right. To avoid this you may check the compatibility to
be Windows 98 and Me, from [Setup/Compatibility Mode]. In this case you must print the report
using the print command and not from inside the preview window. This problem does not exist in
windows 2000 and XP.

17.2 Print report

_ The report contains all the objects that are checked in the [design objects] window. The
—-.| order of the objects appearing in the preview can be adjusted with the two arrows at the
bottom of the design objects window.

In order to print a report you must have a valid -

printer installed in your system. If you work in a ksl i
network there must be installed a network printer.

Otherwise the system will report - invalid printer. Mumber of fist page [T 2] Left margininmm[20 2
Simply connect/add a printer, or select another printer

as default. Report cover

Adjustments for the report, font, margins, logo of it

caption or footnote, etc. can be done from Report

Setup. In [Report Setup/Various/Change page for each X @ = "
chapter], you may choose to start each design object in Er Printer | Help

a new page.

From the printing dialog you can adjust the page number of the first page and the left margin in
mm. More adjustments for the report, font, margins, logo of caption or footnote, etc. can be done
from Report Setup.

In [Report Setup/Various/Change page for each chapter], you can choose to start each design
object in a new page.

17.3 Report to file
=

You can export the report to DOC file, PDF file and to a RTF file % Preview report
(text only), which can be opened by another text editor or -

Microsoft's Word. Table of contents

Export repaork 3 E-“E Report ko Ward ...
In DOC and PDF format, the report is exported as it looks, with E n
the drawings and paragraph settings. In the RTF format only Text Insert iy ReporttoPOF ..
the text is exported. B ReporttextmRTE..

17.3.1 RTF files
To make the text appear right in the new rtf file, when you first open the file in Word, do the
following:

e select all the text

e expand the margins to 16 cm or 6.5 inc.

¢ set the font to courier new

o set the font size to 8.

If your windows do not support Greek character set, the Greek mathematical symbols will not
appear right.
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Depending on the Window installation the Greek mathematical symbols may not appear right. If
you have Windows XP or 2000 you may add Greek language support in your Windows, from
Windows [Settings/Control Panel/Regional and Language Options/Advanced].

If your windows do not support Greek mathematical symbols, then from [Setup/Language Set-Up]
select the language without the support of Greek mathematical symbols. Thus the Greek characters
will appear as alpha, beta etc.

Design objects

17.4 Text insert = JOINT-001

_ ) ) ) v oy SECT.-001
You can insert your own text in the, with the [Preview/Text A FOOF 0
Insert] command. v <& ROOF 002

In the window which opens, type in the text or read it from  text object —w i TERT it

a *.rtf file. This text object can be treated like all the other —
objects of the program. ﬂﬂ ﬂj Q @

17.5 Report editing

If you want to edit the report, save the file to word or rtf format and do the changes from the new
document.

17.6 Printer Setup
Select printer, and adjust printer properties. Standard Windows dialog.

17.7 Troubleshooting
Greek Mathematical symbols

According to the notation used in the Eurocodes the report contains many Greek mathematical
symbols. Depending on the window installation the Greek mathematical symbols may not appear
right. In case you have windows XP or 2000 you may add Greek language support in your windows,
from Windows [Settings/Control Panel/Regional and Language Options/Advanced].

In case your windows do not support Greek mathematical symbols, then from [Setup/Language
Setup] select the language without the support of Greek mathematical symbols. In this case in the
report the Greek characters appear explicit e.g. alpha, beta etc.
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18 Report parameters

From the main menu you can adjust the appearance and the printout of the reports by using

the [report parameters setup].

18.1 Report setup

Header, page footer, paper size, orientation,

line distance, margins etc.

18.1.1 Report Page Header

i Head
e On the page’s

header it may appear, a small picture
(bitmap), at the project title, the
chapter title, the page number and a
horizontal line underneath. By
checking the corresponding boxes
you can choose which of the above
objects you want to appear on the
caption. The position of these objects
is regulated from the numbers in mm
you specify in the boxes in columns 2
and 3. In the last column you can set
the font, or select a bitmap for the
icon, or the thickness and colour of
the line. At the page place you can
specify the letters you want to

Setup of report appearance

iREPDns Page setup | Fonts, paragraphs, . 1 Graphi:s]

=i Header

1=} Main report

=i Footer

Feset

11 Close ? Help

click to setup page Header

click to setup main report

click to setup Footer

Setup page Header
Chapter Title paget
Wizible Object Diztance fram left Diztance from Setup
[rm] battar(mm)
- - Ch ich
I P it o3 | F 3 -
= Ch I
Iv Horizarntal Line 1 > 1= P
0 - [ P”’js"‘“m'e Chooss font
or
Iv Chapter Title i [ = Clla|;t;:tTﬂle Choose font
Page
Iv Page Mumber 145 & [ = g o Choosze font
Forit
o Preview ‘ & Print | Vv 0K | X Cancel | P Help |

appear before the page number e.g. Pg. With the buttons at the bottom you can preview or print a

sample of the header.

18.1.2 Main report

1=} Main report

tables to be aligned properly.

You may also specify the page margins (left, right, top,

bottom) in millimetres (mm).

You select the font type, as well as the
size of the font. For the font type it is wise to select non
proportional fonts, such as Courier, Courier new,
Lucida Console, so that the report formulas and

Setup of margins and Font
Report font |Courier New TUR— [a]
T CourierNewBalie .~
Courier -

Chosen Font

Courier

I —

Font size

For the report it is recommended to use non proportional [fised pitch, monospaced)
fants, such a3 Courier, Courier Mew, Lucida Console, so that the report farmulas and

tables ta be aligned properly

Fized Pitch Fonts
Left margin in [mm) 20 & Top marain in (mm) 05
Right margir ir (mmm] AL Eattom margin in (mm] 0 =
& 0K | X Cancel ? Help i

Courier New Greek
Courier New 'Evrovg
Courier New CE
Courier New CYR
Courier New Greek
Courier New TUR

o

|»

e Bl D -l
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18.1.3 Report page footer

1= Footer On the page's footer Setup of page Footer
it may appear, the Logo of design fim Vol cesign ifice

logo of the design firm, the file name of

. . Yisible Dbject Distance from left | Distance from top Setup
the project, the report subtitle or chapter {rm) frm)
title, the report date, and a horizontal — = s
line on top. By checking the v etemidine -
corresponding boxes you can choose % Logo of dsin im | = T sl
which of the above objects you want to s i e e e
appear on the caption. The position of e B 8
these objects is regulated from the 7 epot date ] F 2 At Chacse font
numbers in mm you specify in the boxes ; T
. [ Feport sublitle 150 = 0 = Fort Choose font
in columns 2 and 3. In the last column = =
you can set the font, or the thickness and | = ooomesmmmmm Fepers e
colour of the line. e i
With the buttons at the bottom you can woPevew | SPim | LK | X o | P e

preview or print a sample of the page
footer.

18.2 Page setup

18.2.1 Report cover

You can design your own front page of the report. From
[Report Setup/Page Preview/Report Cover]

You can edit the features on the cover of the report.
The cover may be displayed with an outline, a picture
(from bitmap file) and two text lines. You can adjust the
contents with the checkboxes.

The outline's colour and thickness be changed.

If you wish a picture on the cover, you can choose from
the examples or choose your own bitmap.

The style of text in the two text lines from the font style
editor box.

You can Preview your new report cover and also
do test print.

Setup of report appearance

Page size

| € Default

43 2943420 cm
© Letter 85417 in

| © Legal 85414 in

5 printer properties 1

Report  Page setup | Fonts, paragraphs, ... Graphics]

Page orientation——
| % Portrait

(" Landscape

Presiew kind

| " Simple

(+ Compogite

[v Print on both sides

@ Report cover

% printer test

Reset I

_IEL Close | ? Help

& Eolur} —color of outline

picture from file

alt Fanl}—Tex‘lJ style

a8 Font———Text-2 style

Report cover
o [#] Dutline vidth [mm]| 10 e thickness |1 (2]
[¥] Picture wickh [mm] | 100 height jmm] 100 ] Chocse Fictur
distanca from left [men) 40 distance from top (mm] 70
[¥] Text-1
ot distance from left (mm] 40 distance froen top [mm)| 20 wackh (mm] 100
ot Preview [¥] Text-2
L 5 F'ﬁrt ] distance from left fmm) 40 distance from bop [mm)| 200 wadth [mm] 100
K
preview cover  print cover
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18.2.2 Report setup, Various

Paragraph numbering in report. Check this if you
want your chapters numbered.

If you check [Change page for each chapter], the
computations of every design objects will start on a new
page.

If you check [Print Errors in red colour], warnings will
be printed in red when computations are not satisfying
the codes or standards.

You can adjust the line distance in mm and the
paragraph left margin in characters.

The indentation of paragraphs can be adjusted from the

Report setup

Fleport] Page zetup  Fonts, paragraphs., . l Graphics]

Yertical line distance [mm) 4

Line thickness-1 7 -
>
Line thickness-2 3 =
-

Ak

FParagraph margin-1 0 % Paragraph margin-2
Paragraph mangin-3 3 | Paragraph margin-4
Paragraph margin-5 5 %| Paragraph margin-g

|v Paragraph numbering in report
[v Print Errors in red color
I” Change page for each chapter

[v Plain test for references

=10
AR (AF| 40

Reset E Close | 7 Help |

margin already set in [Report setup/Page-setup/main report]. The indentation can be adjusted in

characters (not mm), and
margins are according to the figure.

paragraph margin-1 —|Cumput.at.iuns of structure object : COLUMH-001

paragraph margin-2 —'Column crogg gection in biaxial bending

EC 2, Table 2.3 (ac=1.50, as=1_15)

paragraph margin-3 4|C0ncrete—5t.eel class: C2L/30-8500, Concrete cower (EC 2, 84.1.3_3)

Column of rectangualar cross section b=0.3200 m, h=0.3200 m

paragraph margin-3 —————Loads, axial Nsd=100.00 kN, moments Msdxx=0_00 kNwm, Msdyy=0.00 kNm

M=dxx= 0.0 ENn isdxx=(Msdxx/bh?fed)= 0.0/(0.300x0.3002x16700
Msdyy= 0.0 kNm isdyy=(Msdyy/hb?fed)= 0.0/(0.300x0.3002x16700
N=d =- 100.0 EN wd=(Id/ {bhicd) =— 100.0/(0.300=x0.200 zle700

from hiaxial hending with compression diagrams utot=0_10

Mark Plain text for references if you don't want the references to be bold and underlined.

1.1.4, Material properties (EC5 EN1995-1-1:2004, §3) v Flaintest for references

1.1.4. Material properties (EC5 EN1995-1-1:2004, §3) | Flantestforreferences
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19 Engineering tools

19.1.1 Unit conversion

Cross sections

unit choice Funit value unit kind result converted units - converted unit
nit Conversion © RUNET® Section properties © RUNET®
Length IAlea I Vu\umel Fpice ] SIIBSSI ass ] Spec. weighll . I . I . I T \ T \
Lenjth
b= |200 = |30
E3 |m ~| =258 |t | b P
e
m |:m |mm |lt ‘\n | dI = b1=|150 di=|20
X
m 1.000 100.00 1000.00 a2 3837 ; ; lid e [ 123006 +008 e= [7anens
om 0.01000 1.000 10,00 0.03281 0.33370 d e | JAT00E007 Iyy= | 4 DGR 0T
mm 0.00100 0.10000 1.000 0.00328 0.03937 h
e Whocl = 4BEBIE+005 Wyy= [ 40383E+005
ft 0.30480 30.48 304.80 1.000 12.00
- Whoe2=| 443334005 It= [ 4432364007
in 0.02540 2540 25.40 0.08333 1.000
A: section area, & distance of centraid, k. Iy moments of inertia,
Wi, Wi section madulus. It torsional inertia
(& Close 7 Help % £ Close 7 Help

Cross section properties. Give the cross section dimensions b,h,...etc, and the cross section
properties (area, moments of inertia, and section modulus), are computed.

19.1.5 Areas (x,y coordinates)

To find the area of a more or less complicated shape you
can use the area of the region.

Give the points of the surrounding of an area, in polar (r,
theta) coordinate. The area and the centroid of the region are
computed. On the right of the window appears a sketch of the
region, and the centroid is marked in red. With the buttons at
the bottom left you may save the data in a file and read them
back again later.

19.1.6 Area (polar coordinates)

Give the points of the surrounding of an area, in polar (r,
theta) coordinate. The area and the centroid of the region are
computed. On the right of the window appears a sketch of the
region, and the centroid is marked in red. With the buttons at
the bottom left you may save the data in a file and read them
back again later.

19.1.7 Areas (sum of triangles)

/S

(L=
G ¥
T ]
i S
’.J L] _'J |
|_ L L compune
vt data ot
S,
[res L=
¥, (oo e |
|Area of a regionlt il ! e
Lvegh el e sides o]
wonge  [odesBljn)  [oBCin]  [sdeCAjn]  [weasbCjw) | o
1 000 4000 5000 w00
E 1000 400 S0 600
3 4000 4000 4000 64
4 1000 2000 2500 zam
5 5000 7000 000 1730
3 2000 ] S0 i
7
[
5
0
n
12
[F]
1 =
e W B
(=4 Wa = i rh:.] 2 e
' I
somgans
et dta b il
ot Trom fe
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20 Eurocodes
Group of standards for the structural and geotechnical design of buildings and civil engineering
works.

These standards are a set harmonized technical rules for civil engineering works, in the members of
the European Community. National Application Documents are national standard for adapting the
Eurocode to native requirements.

The structural Eurocodes are:

Eurocode 0 (ECO) EN 1990 Basis of structural design

Eurocode 1 (EC1) EN 1991 Actions on structures

Eurocode 2 (EC2) EN 1992 Design of concrete structures

Eurocode 3 (EC3) EN 1993 Design of steel structures

Eurocode 4 (EC4) EN 1994 Design of composite steel and concrete structures
Eurocode 5 (EC5) EN 1995 Design of timber structures

Eurocode 6 (EC6) EN 1996 Design of masonry structures

Eurocode 7 (EC7) EN 1997 Geotechnical design

Eurocode 8 (EC8) EN 1998 Design provisions for earthquake resistance of structures
Eurocode 9 (EC9) EN 1999 Design of aluminium structures.

21 References

Eurocode 0
1990:2002 Basis of structural design
Eurocode 1

EN 1991-1-1:2002 Actions on structures - general actions — Densities, self-weight and imposed
loads.

EN 1991-1-2:2002 Actions on structures — general actions — Actions on structures exposed to fire
EN 1991-1-3:2003 Actions on structures - general actions - Snow loads

prEN 1991-1-4:2004 Actions on structures - general actions — Wind actions

Eurocode 5

EN 1995-1-1:2004 Design of timber structures — General - Common rules and rules for buildings
EN 1995-1-2:2004 Design of timber structures - General —Structural fire design

EN 338:1995 Structural timber - strength classes

EN 338:2003 Structural timber - strength classes

Eurocode 8, EN 1998-1, General rules seismic actions and rules for buildings.

1. STEP/Eurofortech, Timber Engineering, Centrum Hout, Netherlands, 1995 Werner, Holzbau
Verlag GmbH, Dusseldorf 1991

W.M.C. McKenzie, Design of structural timber, Macmillan press Ltd. 2000.
Ozelton & J.A. Baird, Timber Designer Manual, Blackwell Science Ltd, 2000.
BMF Bygningsbeslag a/s, Danmark.

Timber Engineering Step 1, Centrum Hout, The Netherlands

Timber Engineering Step 2, Centrum Hout, The Netherlands

Atlante del Legno, Natterer Herzog Volz, UTET, 2003

NouhwhN
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|WOODexpress Command Line

WOODexpress can run as a post processor of various Finite Element Programs (ANSYS, SAP2000,)
to perform the concrete element design. The communication of WOODexpress with other programs
can be done with a command file in simple text format. Each line of this Command line file
describes an object that is going to be created in WOODexpress. Commands and data can be read
in WOODexpress and the design objects are automatically created. The format of the command text
file is given below.

How to import the command file

Click at menu File/ Read Command Line File
Browse and [Open] the file with the command lines (.TXT)
Enter the name of the new project file as .WoodExpress data.
... and the Design objects are created from the commands and the data of the text file.

Example of command text file

MATER TC=C24, SC=1, LC=0, gM=1.30, gS=1.10, gG=1.35, gQ=1.50

S—-TENSION NM=section-001, TP=0, B=58, H=150, Rs=12, Na=15.45
S-TENSION NM=section-002, TP=1, D=150, Rs=12, Na=25.45

S-COMPR-PAR NM=section-011, TP=0, B=60, H=150, Rs=16, Na=17.35
S-COMPR-VER NM=section-012, TP=0, B=60, H=150, Rs=5, Na=12.55, La=60, LL=70, L1=180
S-COMPR-ANG NM=section-013, TP=0, B=70, H=140, Rs=5, Na=15.45, RAa=20

S-BEND NM=section-021, TP=0, B=60, H=150, Rs=0, My=12.45, Mz=3.5
S—-BEND+T NM=section-022, TP=0, B=60, H=150, Rs=5, Na=11.34, My=12.45, Mz=3.5
S-BEND+C NM=section-023, TP=0, B=60, H=150, Rs=6, Na=9.46, My=11.45, Mz=2.5

S-T+C+B NM=section-031, TP=0, B=60, H=150, Rs=10, My=7.45, Mz=3.5
S-T+C+B NM=section-032, TP=0, B=60, H=150, Rs=10, Na=9.46, My=11.45, Mz=2.5
S-T+C+B NM=section-033, TP=0, B=60, H=150, Rs=10, Na=-9.46, My=11.45, Mz=2.5

S-NM NM=section-034, TP=0, B=60, H=150, Rs=10, Na=-10.46, My=11.45, Mz=2.5

S-SHEAR NM=section-041, TP=0, B=90, H=140, Rs=10, Vs=15.45
S-SHEAR NM=section-042, TP=0, B=140, H=90, Rs=12, Vs=6.45
S-SHEAR NM=section-043, TP=1, D=200, Rs=10, Vs=16.45

S-TORSION NM=section-051, TP=0, B=120, H=140, Rs=5, Mt=15.45
S-TORSION NM=section-052, TP=1, D=120, Rs=0, Mt=15.45

S-STAB-N NM=section-061, TP=0, B=120, H=140, Rs=5, Na=15.45, L=3.20, SKy=1.00,SKz=2.0
S-STAB-NM NM=section-062, TP=0, B=120, H=140, Rs=5, Na=15.45, My=2.1, Mz=3.2, L=3.20, SKy=1.00,SKz=2.0
S-STAB-M NM=section-063, TP=0, B=120, H=140, Rs=5, My=2.1, Mz=3.2, L=3.20, SKy=1.00,SKz=2.0

S-STABILITY NM=section-071, TP=0, B=120, H=140, Rs=5, Na=15.45, My=2.1, Mz=3.2, L=3.20, SKy=1.00,SKz=2.0
S-STABILITY NM=section-072, TP=0, B=120, H=140, Rs=5, Na=15.45, L=3.20, SKy=1.00,SKz=2.0
S-STABILITY NM=section-073, TP=0, B=120, H=140, Rs=5, My=2.1, Mz=3.2, L=3.20, SKy=1.00,SKz=2.0
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Command Line explanations

Every part of a command must separated with comma (, )
Code words (first word and words with =) must be exactly the same
Capital and small letters are the same

MATER
TC=C24
SC=1
LC=0

gM=1.30
gS=1.10
gG=1.35
gQ=1.50

Materials and partial safety factors
Timber class

Service class (1,2,3)

Load duration class

0:permanent,

1:long term,

2:medium term,

3:short term

Material factor for timber

material factor for steel (if needed)
y¢ Partial factor for permanent loads
Yq Partial factor for variable loads

If Material Command is omitted, then the default values that are set in the program the moment
you read the command file are taken.

Many material cards may be included. Each one affects the set of following commands.

S-TENSION
NM=Section-001

TP=0
B=58
H=150
Rs=10
Na=15.45

Cross section tension parallel to the grain
Name object (any name up to 16 characters)
*** NOTE object names are unigue must not repeated *****
Section type O:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm.
Cross section reduction (%)
Cross section axial load in kN

S-COMP-PAR
NM= Section-011

TP=0
B=60
H=150
Rs=16
Na=17.35

Cross section compression parallel to the grain
Name object (any name up to 16 characters)
***x NOTE object names are unigue must not repeated *****
Section type O:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm.
Cross section reduction (%)
Cross section axial load in kN

If TP=1 then D=150 cross section diameter in mm.

S-COMP-VER

Cross section compression perpedicular to the grain

User’s Manual

29




WOODexpress

RUNET software

NM= Section-012

TP=0
B=60
H=150
Rs=5
Na=12.55
La=60
LL=70
L1=180

S-COMP-ANG
NM= Section-013

TP=0
B=70
H=140
Rs=5
Na=15.45
Aa=20

Name object (any name up to 16 characters)
*** NOTE object names are unique must not repeated *****
Section type 0:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm
Cross section reduction (%)
Cross section axial load in kN
Loaded length in mm
Loaded length in mm
Loaded length in mm

Cross section compression perpedicular to the grain
Name object (any name up to 16 characters)
*** NOTE object names are unique must not repeated *****
Section type O:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm
Cross section reduction (%)
Cross section axial load in kN
Load angle in degrees.

S-BEND
NM= Section-021

TP=0
B=60
H=150
Rs=0
My=12.45
Mz=3.50

Cross section Bending
Name object (any name up to 16 characters)
*** NOTE object names are uniqgue must not repeated *****
Section type O:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm.
Cross section reduction (%)
Cross section bending moment in kNm
Cross section bending moment in KNm

S-BEND+T
NM= Section-022

TP=0
B=60
H=150
Rs=5
Na=11.34
My=12.45
Mz=3.50

Cross section Bending and Tension
Name object (any name up to 16 characters)
*** NOTE object names are unigue must not repeated *****
Section type O:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm.
Cross section reduction (%)
Cross section tension in kN
Cross section bending moment in kNm
Cross section bending moment in KNm

S-BEND+C
NM= Section-023

TP=0
B=60
H=150

Cross section Bending and Compression
Name object (any name up to 16 characters)
*** NOTE object names are unique must not repeated *****
Section type O:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm.
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Rs=6
Na=9.46
My=11.45
Mz=2.50

Cross section reduction (%)

Cross section compression in kN

Cross section bending moment in kNm
Cross section bending moment in kNm

S-T+C+B

NM= Section-031

TP=0
B=60
H=150
Rs=6
Na=9.46
My=11.45
Mz=2.50

Cross section with Axial load (tension or compression) and bending
moments

Name object (any name up to 16 characters)
**x* NOTE object names are unigue must not repeated *****
Section type 0:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm.
Cross section reduction (%)
Cross section compression in kN
Cross section bending moment in kNm
Cross section bending moment in KNm

(any of the forces or moments can be omitted)
S-NM same as S-T+C+B

S-SHEAR
NM= Section-041

TP=0
B=60
H=150
Rs=6
Vs=15.45

Cross section with shearing force
Name object (any name up to 16 characters)
*** NOTE object names are unique must not repeated *****
Section type 0:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm.
Cross section reduction (%)
Cross section shearing force in kN

S-TORSION
NM= Section-051

TP=0
B=60
H=150
Rs=6
Mt=15.45

Cross section with torsion
Name object (any name up to 16 characters)
**x* NOTE object names are unigue must not repeated *****
Section type 0:rectangle, 1:round cross section
Cross section width in mm
Cross section height in mm.
Cross section reduction (%)
Cross section torsional moment in kN

S_STAB-N
NM= Section-061

TP=0
B=60
H=150
Rs=6
Na=15.45
L=3.20
Sky=1.00
Sky=2.00

Cross section stalility in Axial load
Name object (any nhame up to 16 characters)

*** NOTE object names are unigue must not repeated
KKKk k

section type 0:rectangle, 1:round cross section
Cross section width in mm

Cross section height in mm.

Cross section reduction (%)

Cross section axial load in kN

Element length in m

Buckling length around y-y axis (Ly=sky.L)
Buckling length around z-z axis (Lz=skz.L)
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WOODexpress

RUNET software

S_STAB-NM
NM= Section-062

TP=0
B=60
H=150
Rs=6

Na=15.45
My=2.1
Mz=3.2
L=3.20
Sky=1.00
Sky=2.00

Cross section stalility Axial load and moments
Name object (any name up to 16 characters)

*** NOTE object names are unigue must not repeated
3K 3K K kK K

section type 0:rectangle, 1:round cross section
Cross section width in mm

Cross section height in mm.

Cross section reduction (%)

Cross section axial load in kN

Cross section bending moment My in kNm

Cross section bending moment Mz in kNm

Element length in m

Buckling length around y-y axis (Ly=sky.L)
Buckling length around z-z axis (Lz=skz.L)

S_STAB-M

NM= Section-063

TP=0

Cross section Lateral stability

Name object (any name up to 16 characters)

*** NOTE object names are unigue must not repeated
5k >k Kk

section type 0:rectangle, 1:round cross section

B=60 Cross section width in mm
H=150 Cross section height in mm.
Rs=6 Cross section reduction (%)
My=2.1 Cross section bending moment My in kNm
Mz=3.2 Cross section bending moment Mz in kNm
L=3.20 Element length in m
Sky=1.00 Buckling length around y-y axis (Ly=sky.L)
Sky=2.00 Buckling length around z-z axis (Lz=skz.L)

S_STABILITY
NM= Section-071

Cross section stability (Axial load and moments)
Name object (any name up to 16 characters)

*** NOTE object names are unique must not repeated
Xk Kk Xk

TP=0 section type O:rectangle, 1:round cross section
B=60 Cross section width in mm
H=150 Cross section height in mm.
Rs=6 Cross section reduction (%)
Na=15.45 Cross section axial load in kN
My=2.1 Cross section bending moment My in kNm
Mz=3.2 Cross section bending moment Mz in kNm
L=3.20 Element length in m
Sky=1.00 Buckling length around y-y axis (Ly=sky.L)
Sky=2.00 Buckling length around z-z axis (Lz=skz.L)

General case of stability.
If Axial load is missing = lateral stability,
if moments are missing=buckling with only axial load.
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