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1.1

Thank you

Thank you for choosing Tedds. We are confident that you will find it
invaluable and we look forward to getting to know you and your business.

To get you up and running quickly, we've supplied this Quick Start Guide'
accessed through the 'Help' menu, which means you should be able to run
or create your own calculations in about an hour. After that, you will easily
go from novice to expert, simply by using the 'Help' menu and the manuals
we've provided as PDFs.

If you have any comments or ideas about Tedds, please get in touch and

share them with us. We aim to provide the very best solutions and
feedback from our customers is vital to us.

Enjoy using Tedds, we look forward to hearing from you.

The Tedds team

Installation and licensing

For instructions on installing and licensing Tedds please read the Software
Installation and Licensing Guide.pdf.

Footnotes

1. This document was prepared for Tedds 2018. If you are using a newer version of the software
some features may vary.
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2.1

2.2

Quick Start Guide (United
Kingdom)

Introduction

First of all, congratulations on your choice of Tedds and welcome to the
Tedds Quick Start Guide. Tedds is a tool that will dramatically increase your
productivity, and which will become as indispensable to you as your
calculator, so much so that you'll wonder how you ever managed without
it. Thousands of engineers worldwide have already realised the benefits
Tedds offers and so can you.

We are sure that, at the moment, you will have many questions about
Tedds but probably at the forefront of your mind are:

* What is Tedds?

*  Why Tedds and Tedds for Word?

* Howdo luseit?

That's where this guide comes in. The best way to answer these questions
is to show you, so this guide includes examples for you to do (not just to
read), and thereby learn about Tedds, and how to use it, in the most
effective manner possible - by doing.

First we will show you that you can be confident and productive in using
Tedds in a matter of minutes. Then we will move on to show you how to
realise its full potential, and how a little investment in time and effort now
means that you can reap huge rewards in the future. We know that your
time is precious, so let's get started.

What is Tedds?

First of all, and most importantly, Tedds is an application written by
Structural Engineers for Structural Engineers, not just a number cruncher
written with accountants and scientists in mind. Furthermore, Tedds is a
proven system that has been in use and development for over 20 years.
You can use a calculation from the Tedds Engineering Library written by our
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experienced in-house engineers covering a wide range of common
engineering tasks, you can create and edit your own calculations, or you
can mix both of these approaches.

Tedds Engineering Library

Select Calculation o X
Tedds calculations ~| FZ Fshow Bxamples

- Al ~ ~
M Analysis

M Beams

M Columns -

Tekla Tedds 2018
B Concrete . j e a e S
M Connections

M Drainage

M Earthworks

M Eurocodes B .

= Fioors Using the library

M Foundations

M Highways .

™ Loading 1 selecta calculation

M Masonry

B Miscellaneous

M Portal frame buildings 2 Click the Calculate button

M Retaining walls

M Section properties . )

- Steel 3 Enter the details for your design
B Timber

| Walls v

Find mhsl:|:| P Next || [ Previous Options

Calculate Cancel

In the Tedds Engineering Library you will find calculations for determining
loading...

[EI Wallload chase down (v1.1.00) X
B °
NOTES  w
t‘| Stories 2 v
(%)
LR Construction details
E Roof details Sloping timber ~
FEEDBACK Roof /<|>\ /<]>\ ha Third floar Timber
i S

0 1st floar Motes n
SUPPORT [ : ] -
h
Ground floar T Wall load chase down (BS6399)
‘ : 1 i Tedds calculation version 1.1.00
u ¥ Scope
L Rosiow P

Calculates the factored and unfactored design
Wallload chase down oads on the foundations under the walls in
consideration for a multi-storey building,
based on the loading from the floors either
side of the wall on each level and the self
weight of the wall.

These calculstions slso calculate the factored
wall design load at each level of the building,
again based on the loading from the floors

E— R [
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...for the Analysis and Design of many types of elements and constructions...

B Retaining wall analysis (EN1997) (+v2.9.04) *x
@ The reported factor of safety (F o 5) actually represents an over-design factor as the calculstions already incorporate partial factors applisd to the
[B] loads and soil properties. Consequently a factor of safety of 1.0, as reparted here, represents a satisfactary pass.
NOTES  w
f‘| Retaining wall details
1%)
VARIABLES - Cantilever wall selected Geometry...
E Soil details
FEEDBACK 1000|300 100G - Coulomb method selected Soil details...
x f — . Loading
O 8 Surchange
F g F - Surcharge load selected Loading...
SUPPORT '
Calculation options
Mational annex United Kingdom ~ ~
- Active pressure coefficent selected Analysis options...
' An Motes
| n El
£ ! stg ~
| L . .
§ 777777777777777 ' Retaining wall analysis & design
i sidng  (EN1992/EN1996/EN1997)
‘ Overty
- -+ Tedds calculation version 2504
Bearin|
t o f Scope
Checks the analysis or analysis and design of
a reinforced concrete or masonry retaining
wa
* Theretaining wall stem may be either
cantilevered or propped and may feature
either stepped or inclined faces. The retaining
wall base may also be propped
v

...and much more. Each calculation is essentially a sophisticated design
program in its own right. Every calculation you perform can be saved
discretely, and re-calculated any number of times, in a matter of moments,
to refine your design, or to cater for changes. But that’s not all...

2.2.1 Tedds Engineering Utilities

Along with the calculations in the library you also get all these great
features and utilities:

* Data Lists make masses of engineering data easily and instantly

accessible,
[ Data List - Europesn Steel Sections X
UB 533x210x82
D B W
101 109
I Advance UKB =
610 225 101 M3
| Universal Columns Details - UB 53310482 %
I Advance UKC Name Value Units
Mass 218172899 kam A
I Rolled Stes Joists g ;ﬁi; 22
- : : 96 m
T semmevcieans ) e o
: 127 m
4 4755 m
Frvre bupon T 7.309090908
Gupon: 4963541667 v

* Tedds unique interactive Data Tables which feature Automatic Interpolation
and Search functions,
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FE Tedds Data Table Designer - [BS 5950-1: 2000 .... Table 24 - compressive strength, pe, for struts] - o x
[£ File Edit View Table Heading Window Help _ax
GmE|bla=a|BRIVIBEDS
Compressive strength, p,, in N'mm? for struts 2
Strutcurvea trut cun
Steel grade and design strength, p, (in N/mm2) Steel grade ¢
A 5275 I 5355 I 5 460 5275
235 [ 245 | 256 [ 265 | 275 | 315 | 325 | 335 | 345 | 356 | 400 | 410 [ 430 | 440 [ 460 | 235 [245
15 | 235 245 255 265 275 35 325 335 345 “{“ 399 400 420 430 458 | 235 245
20 |24 244 264 264 273 312 32 32 M2 G 305 405 424 44 453|234 243
25 [ 232 241 251 261 270 308 318 328 338 S347 300 400 419 420 443 | 220 239
R R
35 | 226 236 245 254 264 301 310 320 320 N33 380 380 407 416 434 | 220 229
40 | 223 233 242 251 260 296 305 315 324 B33 373 382 300 408 426 | 216 224
42 | 222 231 240 240 258 204 303 312 32 370 378 396 404 422 | 213 222
44 | 221 230 230 248 257 202 301 310 319 366 375 302 400 417 | 211 220
46 | 219 228 237 246 255 200 209 307 316 363 371 388 396 413 | 200 218
48 | 218 227 236 244 253 283 206 305 313 |33 350 367 383 391 407 207 215
50 | 216 225 234 242 251 285 203 302 30 S 38 355 363 401 | o0s | 91
52 | 215 223 232 241 240 282 291 200 307 350 358 | Interpolate [
54 | 213 222 230 233 247 279 287 205 303 45 353
Range Item: Range Values:
56 | 211 220 228 236 244 276 284 202 300 M0 M| e
58 | 210 218 226 234 242 273 281 288 205 L33 33 341 | GETreresem 2
60 | 208 216 224 232 230 260 277 284 209 G a8 334 z
62 | 206 214 221 220 236 266 273 280 286 1 37 35
64 | 204 211 219 226 234 262 268 275 281 314 320 2
66 | 201 200 216 223 230 257 264 270 276 307 | 312 44
o R P hd
<
Table Variables Notes Skeiches Value to be added:
For Help, press F1 [

« These intuitive tools are integrated with all our calculations, so you
have the information you need at your fingertips as you use the
calculation. What's more, you can integrate Data Lists and Data Tables

into your

* Tedds has all the Engineering Values, Math and Logic functions you need,
and it automatically handles Units (Metric and Imperial). You can consign
your conversion factor tables to the bin - Tedds takes care of them
automatically. This means that writing your own powerful calculations is

very easy,

own calculations.

15.5mm x 1.25in x Pssgsg + 8kg/1.4cm = 575.3kg/m
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* What else do you need? How about a Section Properties Calculator that
automatically determines the properties of sections composed of a huge
variety of shapes and materials? With Tedds you've got it...

[T] Custom Section - Section Designer - u} X
File Edit View Insert Structure Help
Gmllao| k&P ED|
= ~
° [T Section Properties ? X
— “¢ *Calaulated for shapes containing only rectangles at 90°
[ Description Value Unit
I GOveral width 500.0 mm
Overal height 418.0 mm
Area 1875216 mm?
Total mass per unit length 87 kajm
X coordinate of combined centroid 100.0 mm
¥ coordinate of combined centroid 0.0 mm
v Second moment of area XX 660086604.07  mm*
Second moment of area YY 314045029.75  mm*
Elastic moduius about centroid XX 315830911 mm®
Elastic modulus about centroid YY 1256180.12  mm®
= 4 - -| Radius of gyration about centroid XX 182.8 mm
Radiius of gyration about centroid YY 126.1 mm
! Combined angle of rotation to principle axis 0.0
i
WMajor axis principle second moment ofares  660086604.07  mm*
Minor axs prindple second moment of area 314045029.75  mm*
Major axis radius of gyration about centroid 182.8 mm
Winor axis radius of gyration about centroid 126.1 mm
*X coordinate of equal area axis 100.0 mm
*Y coordinate of equal area axis 0.0 mm
. . . *Plastic modulus at equal area axis XX 3453758.67  mm®
I *Plastic modulus at equal area axis Y 222521600  mm®
J—“ .
< >
For Help, press F1 (100.0, 213.5) mm

+ ...and a 2D Frame Analysis Tool that can be used for linear static analysis of
frames with unlimited nodes, and for multi-span Continuous Beam
Analysis,

[E 2D Analysis (v1.0.23)

© Whenever you select the results tab the model will be re-znalyzed automatically and the results will be displayed immediately.

 Results can be viewed by a single load case/combination or you can choose to view an envelope of results and select the load cases/combinations to include in the

NoTES
Vertical
ik [Dvesea | O
VARIABLES Hode lcons

152 Size 1)

FEEDBACK /[\ Show entire model

! Results -

SUPPORT Scale 9

Geometry | Loading | Load Combinations | Results | Qutput

[Single Load Combination || Nodss | Elements | Members|

Patterned (Strength) Global Reaction Global Deflection Local Reaction Loca

Patterned (Strength On Off) Node .

Pattered (Strength Of On) Horiz (kN) Vert (k) Mom (kNm) Horiz (mm) Vert (mm) Rot()  Horiz (kN) Vert (kN)  Mom (khm) Horiz (mm) Ve

Patterned (Strength On On O | | » 0 109.184 |0 0 0 0214 0 109184 0 0 0

Palterned (Strength On Off O

Patterned (Strength Off On O 2 0 |0 ¢ g 00% |0 w0 0 ¢

3 0 18092 |0 0 0 02 |0 18032 0 0 0

“« [ »

*+ So, as you can see, Tedds is an indispensable toolbox for the practising
engineer. In fact, we believe it's what you've been looking for all this time!
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2.3

2.4

Tedds and Tedds for Word - What is the difference?

You can run Tedds in two modes. One - which we call just Tedds - is very
simple, very powerful, completely self-contained and requires no
knowledge of any other package. This mode gives you access to all the
major Engineering Library calculations and utilities, and is the best place to
start using Tedds. We will look at this mode first below.

The other mode - Tedds for Word - is even more powerful and is entirely
integrated with Microsoft® Word - in fact it operates in Word. So, of course,
you need Word (and it helps to have a little knowledge of it). In this mode
you can run all the Tedds Engineering Library calculations and utilities and
also have all the editing features of Word at your disposal to create really
complete and professional looking reports. In this mode you can also write
your own calculations.

How do | use Tedds?

Now, you probably started off asking of Tedds - What does it do? Well, we
have shown you that Tedds can do so much, that a better question is:

+ What do you want to do?

Take a look at the task-list below - we guess that you have needed or
wanted to do most of these things some time:

+ Check that a rectangular hollow section, subject to compression and
bending, is OK and produce a smart, finished calculation to show
this.

« Create your own custom calculations to speed up and take the
tedium out of some repetitive calculations.

+ Create calculations in a Word document ready to include in a report.

» Determine the load chase down and wind loads on a building and
include these calculations in a final report.

+ Create your own sophisticated custom calculations suitable for
others to use.

If you could have done with some help with these, you have it now with
Tedds.

The examples that follow will show you how easy this is in Tedds: simply do
them. The examples build on one another, and so are best attempted in
the order that they appear. We give you the rough time that each example
will take, so you know that you have time to finish it.

@ Watch out for key points highlighted like this in the guide. All the
information in this guide is useful and important, but this
information is especially so.

For more help and tips on using Tedds don't forget to read the
comprehensive help system available in both Tedds and Tedds for Word.
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3 First Steps

If you haven't installed Tedds, you can download and install it from https://
download.tekla.com/. (Note that you need a Tekla account to be able to
download the latest version and updates, it only takes a minute to set one
up.) Alternatively, if you have a CD insert it into your computer’s CD/DVD
drive, and follow the on-screen instructions to install it.

Once Tedds is installed, you will find its icon (shown below) on your
desktop:

Start Tedds
2018

1. Double-click the icon to launch the program.

Alternatively, you can click the Start button on the Windows task bar,
locate the Tekla folder and click Start Tedds 2018.

2. Ifthisis the first time you are starting Tedds, or if you are updating from
a previous version of Tedds, then you will see the Tedds Setup Wizard
which allows you to configure Tedds with your company details and so
on. Work through the various pages of the Wizard and when you reach
the end click Finish.

3. The Start Tedds menu will display.

BN \Velcome

- ©Trimble
Use the extensive library of calculations. -

(recommended for new users)

Tedds for Word
Use the extensive library of calculations to create complete project reports -

or write vour own custom calculations.

4. Choose the version of Tedds you wish to run (to start with we shall use
Tedds rather than Tedds for Word) so click Tedds.

Tedds Quick Start Guide 10



4 Using Tedds

4.1 Exercise 1: Design of steel section.

In this exercise you will learn how to use any of the calculations in the
extensive Tedds Engineering Library.

Allow about 15 minutes to complete this exercise.

We wish to check the following RHS steel beam:

Design Information:

Design Code; = EN1993 —
Dimensions; Length; =5.0m S = 60 kN
Effective length factors; =0.85 M = 135 kNm
Design Forces; Moment; =135 kNm ®
Shear; =60.0 kN ! 5.0m
Axial compression; =40.0 kN

Proposed section;RHS preferred

4.2 Running Tedds and Locating Calculations

You need to find an appropriate calculation, run it and enter the design
information. You will see just how easy this is.

1. Launch Tedds from the icon on your desktop.
-~

2

Start Tedds
2018

2. Ifthisis the first time you are starting Tedds, or if you are updating from
a previous version of Tedds, then you will see The Tedds Setup Wizard
which allows you to configure Tedds with your company details and so
on. Work through the various pages of the Setup Wizard and when you
reach the end click Finish.

Tedds Quick Start Guide 11



3. From the Start Tedds menu click Tedds (as opposed to Tedds for Word)
as the version to run.

’ Welcome

& Trimble.

Tedds

Use the extensive library of calculations.
(recommended for new users)

v
Tedds for Word
Use the extensive library of calculations to create complete project reports ~

or write vour own custom calculations.

4. Now you will see the Tedds Start Page:

& Jedds Start Page - o *

- @ Trimble.
B Open 1 New
@ Locale
 Projects United Kingdom -
Mew Project
? Learn the product
(1 Documents

ek start guid
MNew Document s e
Release notes

User’s guide
(] Recently used calculations: Help
NAME
Steel column design (FN1993)
Lontinuous beam (301 F 320) example
Retaining wall anabysis & design (TN 1592/0N1996/TN1597)
Steel member design (BS59501

Close

+ Show this window when Tedds starts

Tedds Quick Start Guide 12



5. Click New Document... and you will see the Select Calculation dialog:

B Select Calculation o x

Tedds ealeulations v [ Fshow ampies

W Updated (Tedds 2018) - "
W Bulletins
-l

o Anslysis
W Bearns
- Columng

Tedds Engineering Library (UK) - version history

- Composite

- Concrete

m Cennections

m Drsinage

. Earthworks

m Curccodes

| Floors

W Foundations

- Highways

. Loading

- Mazoney

- Miscellaneous

. Portal frame buildings
. Retaining walls

W Sectin properties

- Steel v

Find In list B Het | Dprevous | Options

e

6. Click on the All folder.

B Select Calculation o x

Teads caleulations v [ Fshow ampies

. - -
W 0 analyses
M Beam analysis
B Beam end connection design (B55950) - I(l 2012
W Besring pressures for rectangular foctngs T T d d /| )

st ekla Tedds 2018

M Bokt group snalysis -
M Bohed cover plate splice connection (955950
 Boundsry column fire design (5C1-P-313)
M Cold formed section design (855950
M Column bese plate design (55950) . .
M Columnn base plate design [EN1533) Usmg the libra ry
M Column losd chase down (B56399)
M Column splice design (BS5950) .
B Composite beam design (B55950) 1 Select a calculation
M Compound section properties
M Concrete industrial ground floar slab design (TRI4)
 Concrete specification (B53500) 2
M Concrete sub-frame anlysis (B59110)
 Co-ordinate conversion
M Crane gentry girder design (855550) 3 Enter the details for your design
- Cut and fill v

Click the Calculate button

» w

«
Find In list B Het | Dprevous | Options

e

- The instructions about using Tedds are displayed in the right hand
panel.

- Every Tedds calculation is listed in the left hand panel.

- When you click on a calculation, notes relating to it are displayed on
the right side.

@ If the Show Examples option is checked, you will also see all of

the examples that are included in the library - these demonstrate
the potential scope of each of the calculations and show you the
typical output.

To find a calculation - you could simply click on a folder in the list to
open it, then click a heading to select a calculation. However for this
example the Find in list feature will be used instead.
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7. Type steel member design in the Find in list box.

@ Find in List will locate the first item title in the library that

contains the exact text entered. Keywords in the item description
are also considered provided the option to Find in item descriptions
remains checked.

8. The firstitem in the library matching the entered text is selected - we
are looking for the Steel member design (EN1993) calculation. If
necessary click Next until it is selected as shown below.

Select Calculation O e
Tedds calculations s ’i_’l Show Examples

I Gable framing analysis & design (BS3950) ~ ~

I General member safe load tables (BS5950) . .

M Historical steelwork assessment Steel 2D analVSlS & de8|gn {EN1993}

I Historical steelwork simple beam analysis & design Steel member analy’sis & design {EN 1993}

I Holding down bolt design

M Simple column safe load tables (BS5950) Steel member design {EN 1993}

I Steel 2D analysis & design (EN1993)
I Steel angle design (B55950)

I Steel beamn analysis & design (EN1993) Scope
I Steel beam analysis & design (B55950) .
I Steel beamn torsion design (SCI-P-057)

Tedds calculation version 4.3.01

The 'Steel 2D analysis & design' and 'Steel member analysis & design'
calculations check the design of rolled | and H sections, channel sections

M Steel column and base plate design (EN1993) and rectangular and circular hollow sections subject to major axis bending,
M Steel column design (EN1993) shear and axial tension or compression. They also check rolled asymmetric
M Steel masonry support (B55950) sections and slimflor sections subject to positive major axis bending, shear
I Steel member analysis & design (EN1993) and axial tension, and rolled T sections, angles and double angles and flats
= Steel member design (EN1993) subject to axial tension.

Steel member design (EN1993)

o ) *  The 'Steel member design' calculation incorporates the same design checks
F?l Biaxial bending example
= as the analysis & design calculations, plus relled | and H sections, channe

=% Biaxial bending and axial compression example )
’:l 9 P P sections and rectangular and circular hollow sections may also be subject to

|=__’L Member with axial tension example

I Steel member design (B55950) Y]
< > * The 'Steel 2D analysis & design' and 'Steel member analysis & design'

minor axis bending.

Findinlist:|steelmemberdesign |[§) Next || (O Previous || Options

Calculate Cancel

@ Note there is also a 'Steel beam analysis & design (EN1993)'
~ calculation available which will determine the design forces
before proceeding to the design.

9. Click the Calculate button at the bottom right of the dialog: three things
will happen:

+ A new calculation document will open - you will see this in the
background.

+ The Interface for the chosen automated calculation will be displayed
at the first page.

« Another window, titled the Progress Log will also be displayed - we
will explain this shortly.
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4.3 Entering Data in the Automated Calculation User
Interface

The user interfaces for all of the calculations in the Tedds engineering
library use a consistent style which ensures they are easy to use. You select
the design options you require and enter values for dimensions, loading
etc. all of which are clearly explained. See the box below for more
information.

The General Automated Calculation Interface Explained

An’I" symbol (@) to the left of a variable description shows that there is more information available about this particular variable.
The information area (at the top of the dialog) displays any information about the selected variable (if available). You can also see
this information by hovering the cursor over the 'i' symbol

[ Steel hember design @
In the left hand column are: @ @ Edit notes for the selected section. This note will be included in the output after the section header,
Notes - 17 o |«
which display details on the -
X X 1x) Design section i
calculations being performed, | el | e +
/ @ Analysis results
Variables - reepgack | Design bending moment - Major axis 0 kim
this lists all the current variables, Design bending moment - Minor axis 0 Km g
values can be selected from here to W‘gﬂ Design shear force - Major axis 0 i [52
enter into the current interface, Design shear force - Minor axis 0 &l _;L
5
|
Feedback -
. 5 detail Preview lts for d ti 1
this allows you to send feedback to penceeE s resds Tor geagn secton =
the development team Universsl Besms o[ . ] [mesmasper x|
4 steel gracie e Enter information in the data fields. Where
Restraint spacing appropriate, variables may have validation and
Support - O S S, 0 | o prevent invalid information being entered
tells you how to obtain support in L Minor axds lateral restraint 0 mm
your region. © Torsional restraint 0 mm Indude section in output
Design options Qutput options
Cantilever section B Full output and sketch selected
-

A button will allow you to At the bottom of the interface you can click Next to continue to the next page,
enter more information or Back to return to a previous page, Cancel to stop the calculations at the
select a particular item. current point, and Finish to return the data to your calculation document.

Tedds Quick Start Guide 15




1. Inthis calculation all the values for design forces and section details can
be specified on the first page of the interface and the calculation results
are also displayed.

[E Steel member design - EN1993 with the UK national annex (v4.3.01) e

@ | and H sections, channel sections and rectangular and circular hollow sections may be designed for major and/or minor axis bending, shear and
@ axial tension or compression. Asymmetric sections and slimflor sections may be designed for major axis bending, shear and axial tension. T
NOTES  w Sections, angles and double angles may be designed for axial tension only.

E-I Design section
I%)

VARIABLES 51 O .. Add Delete

—p-|i-q—l2.'|'

Analysis results

FEEpeack  Desian bending moment - Major axis l:l kNm

Design bending moment - Minor axis l:l kMm

O Design shear force - Major axis l:l kn i
SUPPORT

Design shear force - Minor axis l:l kn i

453 4

] fa-127

Mo applied axial force w -
Je—188 58—
Span details Preview results for design section s1
Universal Beams ~ UB 457x191x67  ~ ||x 1 ~
Steel grade 5275 w
Restraint spading

O Major axis lateral restraint l:l mm
© Minor axis lateral restraint l:l mm
© Torsional restraint l:l mm Indude section in output Preview output...

Design options Qutput options

Cantilever section O Design options. .. Full output and sketch selected Qutput options...

Note that additional design and output options are available by clicking
the appropriate buttons.

Before we proceed to enter the data take a moment to review the
“Design Information:” on page 11

2. Enter the Design bending moment - major axis as 735 kNm.
3. Enter the Design shear force - major axis as 60 kN.

4. Finally for the Axial load applied, click No applied axial force, change to
Design Axial Compression force and enter a value of 40kN.

Analysis results

Design bending moment - Major axis 135 kMm

Design bending moment - Minor axis l:l kMm

Design shear force - Major axis kn

Design shear force - Minor axis l:l kn
Design axial compression force w kn

@ Note that as you change the values and options for your design
the calculation results are immediately updated.
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5. Now you need to choose a section to check, but you don't need to go
off and find a list of section properties, since all the data required can
be accessed within Tedds. Click the '..." button in the Span details area to
display the Data List for steel sections.

4.4 Data Lists

You are now looking at a Data List: a tool that allows you to choose a
section and see its properties at the click of a button.

i Data List - European Steel Sections @
RHS 30020060
D B t
Choose the shape -~ 300 100 50% 63* -
- Rectangular Hollow Sec
you want... 20 100
Y IETE;
D Square Hollow Sections 1257 142
160%
O Circular Hollow Sections 150 80* 100*
125% 142*
T Structural Tee from UB 160%

=
+*

[=x]

P (=]
|

I ...and the size

PR ]
(7]
[==]
[=]

I Structural Tee from UC
# Check availabilty

Details bUtton ee— [ Select H Cancel l

In this case, both a 250x750x70 RHS and a 300x200x6 RHS may prove
adequate but which is the lighter?

1. Click the Rectangular Hollow Section section type - this is known as the
Data List page you require.

2. Select the size and thickness you require.

3. Click on the Details button to see all the properties of the selected
section - (note that the details window updates instantaneously when
you click on another section).

Details - RHS 250x100x10.0 b Details - RHS 300x200x6.0 b
Mame Value Units Mame Value Units

Mass 5096768779 kg/m - Mass 456663676  kg/m ~
A 6492699082 cm?® A 58.17371669 cm?®

. 4732712023 cm* . 7486264375 cm*

Iy 1072089827 cm* Iy 4012540318 cm*

Ty 8537729719 cm Ty 11.34407722 cm

Ty 4063525131 cm Ty 8305127399 cm

Zo 3786169619 cm® Zo 4590842917 cm?

Zy 2144179654 cm® Zy 4012540318 cm®

S 450684362 cm® S 595.7506974 cm®

3 IR 1MGINE e 3 AR1 9071198 e
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4. Check the properties of both sections. The 300x200x6.0 RHS section is
lighter and may be preferred - choose this section and click the Select
button to continue with the calculation using this section size.

@ You will find Data Lists for all kinds of engineering data
throughout Tedds calculations; there are data lists for bolts,
reinforcing bars, timber sections and much more. However, they all

work in just the same simple and intuitive way.

5. The Number of sections option allows you to design beams using two or
more sections. In this example a single section is sufficient so no
change is required.

6. Set the Steel grade to S275H.

7. Enter a restraint spacing of 5000mm, for both the major and minor
axes.

O Major axis lateral restraint mm
© Minor axis lateral restraint mm

8. The calculation results show that the section is passing all the checks
but you have yet to confirm the effective length factors for compression
buckling. Click the Design options... button to view another interface

page.
9. Leave the default values as shown.
Equivalent uniform moment factors

© Major axis moment factor Crmy

@ Minor axis moment factor Cp,,

@ Lasteral torsional moment factor C oy 7
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10. Click OK to return to the main page of interface and check the
calculation results.

Design section

sl 0 ..
Analysis results
Design bending moment - Major axis
Design bending moment - Minor axis
Design shear force - Major axis
Design shear force - Minor axis

Design axial compression force w

Span details

Rectangular Hollow Se ~
Steel grade
Restraint spading

O Major axis lateral restraint
© Minor axis lateral restraint
© Torsional restraint
Design options

Cantilever section O

Add Delete

RHS 300x200x6.0 ~ ||x 1

5275H ~

ECa—T
o
D—

Design options...

300

00—

Preview results for design section s1

Shear resistance (y-y) kn
Bending resistance {y-y) kMm
Compression resistance kn
Bending & axial force

Indude section in output
Qutput options

Full output and sketch selected

Capadty Maximum Utilisation

5542 60.0 0108 @
1638 1350 0824 @
13611 40.0 0028 @

0858 @

Preview output...

Qutput options...

11. You can now choose the level of output you require by clicking the
Output options... button. From here you can also give the calculation a

title.

Calculation title

Design output

Qutput type Full
Indude section sketch
Indude summary table O

4.5

~ Design

preview...

Cancel

Automated Calculations and Library items

You have probably realised by now that this calculation caters for all kinds
of steel sections, dimensions and loading. For each possibility and check,
there is an item in the Library - in fact this calculation has over 150 items.
When you use a calculation like this, Tedds automatically chooses the
appropriate items for your options and input, and puts them together to
make up the complete design.

1. Accept the results and continue, click the Finish button when done:

Tedds Quick Start Guide
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4.6 The Progress Log

The progress log helps to keep you informed about a calculations progress
during lengthy calculations, it is also used by some calculations to report
the status of specific checks or other pertinent information. When writing
your own custom calculations you can add information to the log or you
can modify the default options to provide more detailed information about
what your calculations is doing which can be helpful for resolving errors.

o

Il Progress Log

"z Once reviewed
click to close

run Start calculating... Click here to

run ...Finished calculating (some calculations may be roll up” the log
(reduces the
space it takes
up on screen)

Il T 3
Find: - Mext ” Previous ]
Abort

This particular calculation does not use the progress log to report any

additional information.

4.7 Examining Finished Calculations

OK, but how is your chosen section performing? The main interface
displayed the design forces, capacities and utilisations but you may want to
examine the results in more detail.

1. Scroll through the calculation and examine the y-y axis flexural buckling

resistance check:

Check y-y axis flexural buckling resistance - Section 6.3.1.1

Buckling curve - Table 6.2
Imperfection factor - Table 6.1
Buckling reduction determination factor
Buckling reduction factor- eq 6.49
Design buckling resistance - eq 6.47

Tedds Quick Start Guide

a
oy = 0.21
by =05 (1+ oy ( iy-0.2)+ 72 = 0.661
% = Min(1! (g + N2 - 22)), 1)=0.922
Moy ma =5 = Ay Ly = 14748 kKN
Meg/ Moy e = 0.027
PASS - Design buckling resistance exceeds design compression
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2. There's another really important point to note about the calculations
displayed - they don't just show you results, but how those results have
been arrived at.

Tedds is not a ‘black box’ where all you can see is the result, and all

you can do is accept it. In Tedds you can see exactly what's going on.
You can see what checks Tedds does. What design method does it use?
From where did that number come? The answers to all these questions
are right there in front of you! This is a major reason why Tedds is so
popular with engineers the world over.

Furthermore, if you need an example of how to write your own
calculations, then look no further. That's exactly what you are looking at -
every calculation in the library is an example of how to write your own.
How do | write a math expression in Tedds? How do | use logic or a math
function in Tedds? Look again at the check shown above and you will see
the answers to these questions. We will look more closely at how to write
your own calculations beginning with “Writing Tedds Calculations - Stage
1" on page 27
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4.8

4.9

Re-Calculating

Changes are a fact of life for engineers, they always have been, and they
always will be! You need to be able to take account of any changes and
update your calculations quickly. With Tedds this is no problem.

Say that your beam needs to be 0.7 m longer since the beam which
supports it needs to be moved, to avoid a clash. Is your section still OK?

“ HOME  PROJECT  VIEW  HELP
(= W O 08|6,

Mew Open Save Duplicate Send Header|Calculate|'
To

Document Calculate

1. Click the Calculate button on the Home tab (highlighted above).

The calculation will run again, but this time all the information you
entered last time is remembered. It's a simple matter to change the
required data.

2. Change the distances between restraints to 5700 mm.

3. What is the effect of this change on the design? Check the Calculation
results and/or the output to see.

Tedds makes it easy to update calculations - simply re-calculate and
you can update your design quickly.

Hidden Text

For those calculations that make use of the Progress Log you may notice
the following message at the end of the Progress Log text:

“Note: some calculations may be in hidden text”

All the calculations performed by Tedds are available in the output and in
general so they are - but at times some intermediate calculations are
hidden to reduce the amount of output. It is simple to view these and to
include them in your printout.

1. Open the application’s View tab then use the Hidden Text option and
examine the check again. You will see all the hidden text underlined
with dashed lines.
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2. In this example there are no hidden calculations but you will see the
names of the Library items used in the output.

Internal compression parts subject to bending and compression - Table 5.2 (sheet 1 of 3)

Width of section c=h-3=t=282mm
oo=min(n/2+ MNea/ (2= 2xt=fy) -3t 2]/ c, 1)=0.521
C/t=47=508xg<=398xe/ (13xa-1) Class 1

Internal compression parts subject to compression - Table 5.2 (sheet 1 of 3)
Width of section c=b-3=t=182 mm
c/t=303=328x=x¢g==33x¢ Class 1

Section is class 1

3. Select View/ Hidden Text again to hide the Library item names. Now let
us consider how to print calculations.

4.10 The Header & Printing

Obviously you want professional looking printed output. You will see that
you have a header region at the top of the calculations, but how do you set

its details?
“ HOME PROJECT VIEW HELP

(=D 060,

Mew Open Save Duplicate Send |Header|Calculate
To

Document

1. Click the Header button highlighted above - this opens a dialog where
you can enter the information you want. Enter the project details
shown below, or something similar, for your header.

Header Properties *

Document  Company Template

Project: | MNew Office Development |
Cales for: | Client Mame Job no.: E2013]
Cales by: MA Calcs date: | 25/03/2013
Checked by: Checked date:

Revision: l:l Copy All Paste All

Edit labels... Cancel

2. Onthe Company page you can define your own company details. Do
this now, if you want to. If you don't, then remember to do so before
you print your first “proper” set of calculations.
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4.1

9.

On the Template page you will see the Tedds template which your
calculations will use and the logo file which Tedds will add to the
template. You can change the template and logo if necessary - click this
tab and check that its details are correct.

Select Template ==
Arial A% | Arial Letter | Company
m

%] Tedds Calc2 Tedds Calc3 Tedds Calc4
rialtet  (Arialtet  (Arial).tet

=

Header Properties

Document | Company | Template

Document Template

Header Loga

${AppPath)Data\Bitmaps\Tedds.bmp Browse...

@ Link to logo file () Embed logo in document

Scale: 15 %

& Tekla

Tedds

[ save these settings as the default for new documents

Edit labels... Cancel

Maybe you would like to try a different style of template, there are a
number of standard templates to choose. Click the Select... button to
see these. Choose the template you want to use and you will see a
preview of what calculations produced with that template will look like.
When you have found the template you want to use click OK to use it.

If you have a copy of your company logo in electronic format, and the
template style you select supports a logo, then you can add your logo to
the template. Make sure that the logo is available on your computer,
Browse to find it, and then click OK to add it to the template.

Click OK to exit the Header Properties dialog and view your finished
calculation.

If the logo is not the right size open the Header Properties dialog once
more and change the Scale of the logo to make it fit the template
correctly.

Once the template and logo are correct click n to display the File
Menu. From here you can Print the calculation to obtain a hard copy.

Congratulations, you have produced your first piece of work with Tedds!

To finish this example let’s look at a few points about saving and outputting
your results.

Saving and Output Options

You can save every Tedds calculation to a unique file that you can recall and
edit any time in the future. The file extension . ted is unique to Tedds.
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4.12

4.13

1. Click n to display the File Menu.

2. Saveyour file and give it a name - it's a good idea to save all the
examples you will produce in the course of completing the guide, for
future reference.

3. The output you see in the document can be printed direct to a printer,
but you have other options.

4. Click the drop-down button adjacent to Send To on the File Menu to view
these.

5. Choose the option of sending the output to Word and experiment with
the other options if you wish. Once your output is in a Word document,
you can edit it as much as you wish.

Performing a New Calculation
How do you start a new calculation in Tedds? t-l
o

MNew... b

1. Click n to display the File Menu; then click

The Select Calculation dialog will open, from where you can select and
start a new calculation in a new document.

Managing Multiple Related Calculations

Can several calculations be saved in a single document?

As stated earlier, each calculation must be saved to a unique file - however
multiple files can be collected together in a single project. They can then be
organised as required using the Project Manager.

Benefits of projects include:

« you can specify a shared document header for all the project files,

« locating files is made easier - when you open the project all files
within it are opened automatically,

« calculations can be placed into named groups, making them easier
to manage.

To start a new project:

1. Click n to display the File Menu; then from the menu choose the
New Project button.

Mew...
t-l Mew... b -
o o Create a new document
W Cpen.. ¥ Mew Project
gﬂ' Create a new project
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A new empty project is created in the Project Manager.
Project Manager

E|

2. New or Existing Documents are then added and arranged into folders
as required via the Project tab.

ABC123

= B Bearn Designs
E beamn 001
E beam 002

= I Ceolumn Designs
E column 0

4.14 What Next?

Congratulations! You have completed the first exercise and now know all
you really need to make use of the wide range of calculations available in
the Tedds Engineering Library and to begin using Tedds productively. Take a
look through the index and try some more. How about:

+ carrying out a wind load calculation?

+ designing a retaining wall?

+ designing an RC footing?

+ analysing and designing a timber rafter, beam or post...

The choice is yours, and all these calculations work in the same
straightforward, intuitive way. Some calculations may also include Data
tables which are designed to look like tables from printed references, so
that you immediately feel at home with them. Indeed we hope you will find
yourself recognising them.

What can you do if the Library does not contain the exact calculation for
which you are looking? You need to perform a number of calculations, and
could do with a calculation to help you out with these. First of all, TELL US:
- if you are running a calculation, then you will see a Feedback button to
the left-hand-side of the interface,

- if you are not running a calculation, then you can choose the Feedback...
option from the Help menu.

We are constantly working to expand our Engineering Library and your input
helps us do this!

But you don't have to wait until we produce these for you - you can write
them yourself. We will look at this in the next example.
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5.1

5.2

Writing Tedds Calculations
- Stage 1

Having looked at using calculations from the Tedds Library we can move on
to look at one of the most exciting and powerful features of Tedds - the
ability to create your own calculations. This is where an initial investment of
time can give you huge returns later. Once you have invested time writing a
Calculation, you can use it over and over again, you can also update
calculations in an instant, making further great savings. You can also
customise and extend the Library of Tedds calculations to match the
calculations that you use most frequently in your office.

Exercise 2: Writing Tedds Calculations

In this exercise we will see that writing Tedds calculations simply uses the
math and logic conventions with which you are already conversant. We
start by looking briefly at very simple examples introducing the basics of
calculating with Tedds for Word. We then create a “real-world” example,
covering the main features of writing effective calculations in depth.

Allow about 30 minutes to complete this exercise.

Running Tedds for Word

To write calculations you need to use Tedds for Word.
-~
i

5
2018

[
Start Tedds
2018

2. Click the option to run Tedds for Word - Microsoft Word will now open
with Tedds integrated. If this is the first time you've run Tedds for Word
a Release Notes document and the Library Access System will open too.

1. Launch Tedds from the icon on your desktop

® It is important to realise that you are looking at Microsoft® Word
with the Tedds capabilities added. We only add to the functionality of
Word, so you can do anything you would normally do in Word. Treat a
Tedds Calculation Document just like you would any ordinary Word
document. You can type reports, import files and text, embed
spreadsheets and so on. And of course you can add calculations to your
reports; either straight out of the Tedds Engineering Library, just as you

did in the previous exercise, or create your own.
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5.3

The Tedds interface

The commands you will need to use in this exercise can all be found on the

Tedds Tab of the ribbon as highlighted below:

EHS O DO-0-26&
HOME  INSERT  DESIGN  PAGELAYOUT

Documentl - Word

REFERENCES MAILINGS REVIEW VIEW TEDDS

i3 Expression [ Cale Section E' B} edit B, cut Field Codes D {.} [ﬂ X
[ Start to Here | Here to End * E Detete B Copy Hidden Calcs 'n
. - Insert Tedds  User
“FaSelection g Recalc Selection B, GoTo ~ BigPaste Semicolons Field Interface (=}
Caleulate Hedle Calc Section Show/Hide L wild Insert
% 3 4 E 6 7 g E 1 it 12

Edit Header

Greek Text, Superscript

& Subscript

TEDDS TEMPLATE DESIGNER

7 @ - O %
Sign in|

[Tl Variables
Greek Upper~  [E28
SI Units =

Greek Lower UK Locale =
ogressLog 2 Help~
afliext Error = More~

Tools Launch -~
Variables Pl sketch Viewer
Import

& Tedds document (.ted)

Tools

Project Duplicate document

Job Ref
Unlink Document

Tedd:s fl,  Unlink Fields

X Section Sheet no frev, .,

Tekla Corporation !

Remove Tedds Field Results

Trimble House Remove Linked Paragraph Styles
Gelderd Road, Morley Cale_ by Date Chicd by (¥ Tedds Options . CFE_Tedss Opiion>
Leads 1527 7P P 28/02/2018

54

5.5

You will find a Word Document open, which looks very similar to the Tedds
output document.

The document Header can be edited in a similar manner to that in Tedds by
clicking the Edit Header button - this button is highlighted above.

1. In this exercise two documents will be required, so open a new blank
one by selecting File/ New Tedds Document.
Now we are ready to begin writing our first calculation in Tedds.

The Basics

Writing calculations in Tedds for Word is easy. Tedds follows standard
mathematical rules and uses standard mathematical operators. For
example 1 + 2 would add 1 to 2. To write an equation use the = sign, and to
specify where you want to see the answer use the ? symbol. For example:
14+42=7?
1. Type the above anywhere in your document. When you calculate this
equation the ? will be replaced with the answer.

Calculating in Tedds for Word

To calculate equations in Tedds you can use one of several icons:

[l
g

All - this will calculate the whole document.
Calculate Section - this will calculate the Calc. Section your cursor
isin.
- Calculate Selection - this will calculate only equations you have
B highlighted.
1. Click the Calculate All button to calculate your equation:

1+2=3.000
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1. You should find the answer displayed in your document as shown
above. If you have an error, turn to “Errors and Troubleshooting” on
page 34

5.6 Unitsin Tedds

Tedds automatically takes units into account, so you don't need to apply
conversion factors to get the right answer. Tedds will also check that the
units you are using are dimensionally correct and warn you if they aren't.

1. Type the following in your document using the same case as you see
here:

890mm+1ft+85in=?m

1. Click the Calculate All button to calculate this equation:
890 mm+1ft+85in=1.411m

1. You should find the answer displayed in your document as shown
above. If you have an error, turn to the section “Errors and
Troubleshooting” on page 34

5.7 Defining and Using Input Variables in Tedds

Defining variables is the key to writing effective Tedds calculations. We will
use the following calculations to demonstrate this. Do not type this yet -
we will show you how to enter the calculation below (in stages) in the
following couple of pages.

STEEL SECTION TIE DESIGN

Min. yield strength; Fy = 275 N/mm?2

Design strength; Fa =0.6 x Fy =? N/mm?
Tie force; Tf =450 KN

Min gross section area; Ayn =Tf/Fa="?cm?
Tie effective length; Le=5m

Slenderness limit; =300

Min. radius of gyration; nyn =Le/ AL =7 cm

1. Close the current document, (because two documents were opened at
the beginning of the exercise you should still have an empty one
displayed).

2. Type in the following two paragraphs in the empty document.

STEEL SECTION TIE DESIGN
Min. yield strength; Fy = 275 N/mm?
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The first paragraph is just a title for our calculation. The second
paragraph is a standard Variable Definition which uses a superscript in
its units.

3. To type the unit N/mm?, first type N/mm, then click the Superscript
button:

Superscript}— ]

4. Now type 2, then click the button again to return to normal text. Once
you have finished typing, read the notes in the box below for an
explanation of a standard variable definition, and to check you have
typed it correctly.

® The Standard Variable Definition Explained

|Deﬁma’rer| |Var\ab|e Name| |Equahty| |Va.l’ue| -
) ) AN ~ = B Umr_— always
Min. yield strength ; Fy = 275 N/mm’~[useifthe
\ ~ 4 \ ~ J |variable has
Explanation (optional) dimensions

Note the following:

« The expression defines the variable's unique name, current value and
units.

- Variable names are case sensitive, cannot contain spaces or be
function names (like sin for example). Other than that you can use
pretty much anything you like as you can see, including Greek text
and Subscripts.

« The semi-colon is important. It is a delimiter that separates an
expression from text, or another expression in the same paragraph. If
you omit delimiters in either of these cases, then you will get an error
when you calculate your document.

- The equality sign '=' defines an expression. Without it no calculation
will be performed.

- Spaces and Tabs are not significant in this, or any other, expression.
Use as many or as few as you wish to make your calculations look
presentable and easy to read.

- We will look at Units in more detail shortly but, for now, note that
they are also case sensitive and have a correct syntax, that you must
use (as shown above).

1. Now enter the following paragraph which uses this variable:

Design strength; Fa= 0.6 x Fy =? N/mm?2

2. Use the Multiply Symbol button to enter the x mathematical operator -
do not use a lower-case x:

Multiply symbol Z]
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3. Check the notes in the box below for a detailed explanation of the
components of this paragraph.

® Mathematical Expressions Explained

| Delimiter | | Output Variable Name | | Equality |  Result focator |
. N \ N / 2
Design strength; "Fa = 0.6 <Fy = 77 N/mm
C . y, P J
[ Explanation (optional) | | Equality | | Expression| | Result Unit |

- The same observations as before apply to delimiters, explanations,
spaces and units.

+ You cannot omit math operators in expressions: Tedds cannot
calculate 0.6Fy, you must type the expression as shown above,
including the x.

- The result field 7 is used to tell Tedds where the result should be
output - when calculated the ? will be replaced with the result of the
expression.

« The value of the result will be in the result unit you specify. Ensure this
has the correct form and dimensions. Do not omit this.

- The expression contains a variable (Fy) that is defined in the
calculations before (that is above) the point where it is used.
Expressions should not contain variables that are not yet defined.

- The expression contains two equalities and performs tweo functions:
- calculates and displays the value we wish to know - the result.
« assigns this result to a variable named - Fo

- Itis not obligatory to always do this. You can write a valid expression
to perform just one of these functions by either omitting the variable
name and the first equality, or the second equality and the ? and unit.

4. Now click the Calculate All button to calculate your calculation.

Design strength; Fa =06 x Fy =165.000 N/mm?

5. Your expression has been calculated and the result has replaced the ?
as before. If you have an error, turn to “Errors and Troubleshooting” on
page 34

6. Here are the next two paragraphs of the calculation. The first paragraph
is a standard variable definition, while the second uses both T7fand Fa to
determine the minimum section area and creates a variable A, with
this value.

Tie force; Tf = 450 kN

Min gross section area; Ayn = Tf/Fa =7 cm?

7. Type the first paragraph, then follow the steps below to enter the
second.

8. The second paragraph contains examples of the use of subscript
(often used for name suffixes) and superscript (used for powers).
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9. To type the variable name A,,,,, first type the A, then click the Subscript
button:

operserpt}— ] ] ~—{Suscrio]
10. Now type MIN, then click the button again to return to normal text.
11. To type the unit cm?, first type cm, then click the Superscript button:
12. Now type 2, then click the button again to return to normal text.

13. Click Calculate All to calculate these expressions once you have entered
them.

Min gross section area; Ay = Tf / Fa = 27.273 cm?

14. You should find the result displayed in the document - if you have an
error, turn to “Errors and Troubleshooting” on page 34

15. Here are the final three paragraphs of the calculation. Follow the steps
below to create these.

Tie effective length; Le=5m
Slenderness limit; AL =300

Min. radius of gyration; myn=Le/ A =7 cm

16. Here we define two new variables to be used in the expression on the
final paragraph.

17. Type the first paragraph, entering the subscript for the name L, as you
did before.

18. Follow the steps below to enter the second paragraph.

19. Use the Greek Text button to enter the name 2,

[Greek Text |-—{€]

20. First click the button indicated, then type the Roman equivalent of the
Greek letter - (/ in this case for lambda).

21. Now click the button again to return to normal text, then enter the
subscript suffix as you did above using the Subscript button.

A much easier way of entering Greek characters and more

complex units is to use the Tedds Greek Characters, Tedds SI Units
and Tedds US Units toolbars which can be selected from the Tedds
Tab on the ribbon.

22. Use Copy and Paste to enter this name in the final expression.
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23. Now click Calculate All to calculate these final expressions:

Min. radius of gyration; nyy = Le / A = 1.667 cm

24.You should find the result displayed in the document - if you have an

error, turn to “Errors and Troubleshooting” on page 34

5.8 Storing Variables in Tedds

1.

Click the Variables [% button.

2. The Variables dialog will open, displaying the stored values.

Variables

Manage Document System

Document Variables

Na/r\ne Value Dimensions Type Attributes
TRAIN 0.017 L Mumber

Ann 0,003 12 Number

Fa 16504108 ML Number

Fy 27rsox0f miLh? Mumber

L. 5 L' Number

b 450000 M2 Number

L 300 Mumber

3. You will note that we do not just store the variable name and value, but

also the dimensions. This is how Tedds handles all the unit conversions
for you.

@ Note that you can Delete variables from Dy Paste | @ Delete

this list if you wish:

4. Cancel from this dialog, and edit one of the values on the page - say the

tie force to Tf = 600 kN. Now check back in the stored variables and you
will note the stored value has not changed.

Re-calculate the document and check back in the list of variables - the
new value has now been stored.

An important observation — the stored value of a variable only

changes when you re-calculate the definition, not when you just edit
it on the page. If you edit the value of a variable you must re-calculate
the variable definition, and any calculations that use it to update
them.

5.9 More About Units in Tedds

1.

Change the tie force back to its original value Tf = 450 kN. Calculate
again to store this new value.

Look again at the values displayed in the Variables dialog. You will note
that many of these values are not those displayed in the document.
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3. Thevalues in the dialog are in the Base Units in which Tedds performs
all calculations and from which all the other units are derived. The base
units are shown in the following table:

Tedds Base Units
Metric

Length m

Mass kg

Time S

Temp °C

If you hover over a variable name in the Variables dialog a
summary list is displayed showing the value of the variable in all

applicable standard units.

4. Note that our calculation does not include any conversion factors.

Tedds' unit handling is a massive help - Tedds comes with a huge
number of defined units and you can add more if needed.

Dimensional Checking - Tedds checks all dimensions in your
calculation and will inform you if these are incorrect. This is why you
should use units consistently throughout your calculations. Do so,
and you can have total confidence that your calculations are
dimensionally correct.

5. Save the document and give it a name - call it “Exercise 2”-as we wish
to build on it later in the guide.

5.10 What Next?

5.11

Congratulations! You have completed your first Tedds calculation. You can
now begin writing effective calculations in Tedds for Word. There are more
great features that make such calculations even more powerful, and we will
show you these later.

Right now we will take a brief look at handling errors in calculations.

Errors and Troubleshooting

The problem with a lot of guides is they only show you the right way to do
things, and then you have no idea what to do when something goes wrong!
Let's look at a couple of errors and how to fix them.

1. If you have an error in your calculations, Tedds will inform you when
you calculate your document and the error is encountered. The first
thing you should do is Interrupt the calculation process.
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If you have jumped to this section because you have encountered an
error previously, then click the Interrupt button in the dialog (see step 10
below), review the details from step 11 onwards and then return to fix
the error in your calculations and continue with the exercise.

If your previous calculations were error free, then you will have had no
need to look at this section. We shall therefore create some calculations
which do have errors so that we can see how to handle them. Open a
new blank document for this example.

Click the Tedds Options /& button.

The Options dialog will open, click on the Calculating / General page.

Options - Default *

I Startup General
I Environment

I Documents

| View

| SendTo

I Calculating

b

Sketches
Results
Progress
Regional Settings
Errors
Beam Analysis
Calc ltems

Perform dimensional checks
Prompt on calculation error
Error on undefined variable

When calculating is cancelled: Prompt to Abort or Interrupt ~
Tedds Input Fields
Default: | Display only if variable not defined s

D Replace 'Display always' and 'Display only if variable not defined’
with this default option.

Engineering Data Tools

M Dialogs 4] Show Data Lists
I Setup EH [#]show Data Tables
M Profiles

Show Data Graphs

Cancel Help

6. Make sure that the options above are checked and then click OK. We
can now proceed to create some calculations with errors.

7. Enter the following 2 paragraphs as they appear here - see if you can
spot any errors as you do, but don't fix them yet!

wL =45KkN/m2 wD = 2.5 kN/m?2
wT =wL +WD = ? kN/m?
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This is the button Tedds will interpret this all as one equation (that doesn't make

you should

generally click
Continue | Interrupt I Abort

8. Now click the Calculate All button to calculate the calculations - you
should see the Expression Error dialog:

This is the Expression Error
specific error B e
A

This line is the one that Tedds cannot
evaluate, so look here to spot the problem.

[ Lecdinthe sypreccinn:

|wL = 4.5kN/m?® wD = 2.5 kN/m?; |

Therefore the results for this expression can not be calculated,

Problem

ml »

Tedds cannot determine what this expression means

Commeon causes and solutions .. N
“ “ This is an explanation of the error,
(1) Equations and text are not separated e g i )
) ) together with some typical causes.
1m+ 2 in = 2 fr Here is some more text

bl sEnse). Use a semicolon or new paragraph to separate equations
an -

9. Tedds flags the first error, and gives you some help in fixing it.

10. When you are ready, click the Interrupt button. Tedds highlights the

error for you in the document as shown below:

wL =45kN/m2 wD =2.5kN/m2<Error: invalid expression><interrupted by user>

5.12

11.

12.

13.
14.

Once we fix the problem and re-calculate, this error message will
automatically disappear.

Check the rule about delimiters (see “The Standard Variable Definition
Explained” on page 30) There should be a semi-colon between the
expressions to separate them. Add this in and re-calculate the entire
document.

wL = 4.5 kKN/m? DWD = 2.5 KN/m?

Now we will get the next error - the variable WD is not defined. We
have typed WD instead of wD and variable names are case-sensitive.

Click the Interrupt button to stop the calculation.

Correct the variable name on the page to wD and re-calculate. The
calculations should now complete with no problems. Tedds
automatically deletes all error messages from the page.

What Now?

When you have successfully completed this section, you can move onto the
next topic. Now we are going to look at using calculations from the
Engineering Library in Tedds for Word.
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6.1

6.2

Using Library Calculations
in Tedds for Word

Why use Library Calculations in Tedds for Word?

We have shown that you can write your own calculations in Tedds for Word,
but you can also use the Library Calculations. The advantage of this is that
you can add additional text to your output easily, because it is already in a
Word document. You can also combine more than one calculation in a
document, add pictures and tables - anything you need to create a polished

report. And if you need to update the calculations you can do it directly in
the document.

Sometimes, of course, you just need an answer right now and the polishing
can wait. That's why we have Tedds too. With the two modes, you have both
bases covered.

Exercise 3: Using Library Calculations in Tedds for Word

In this exercise we will use the Timber beam analysis & design (EN1995)
calculation to show you how to run a typical calculation from the extensive
Engineering Library in Tedds for Word.

@ Allow about 15 minutes to complete this exercise.

Analysis Information

Use the following information for the calculation.

Beam span =3000 mm

Supports: Vertical= Restrained
Rotational = Free

Loading

Self Weight factor =1

Dead Load Full UDL=2 kKN/m

Imposed Load  Full UDL= 3 kN/m
Load Combination 1= 1.35 x Dead + 1.5 x Imposed
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6.4

Design Information

Use the following information for the calculation.
Type of beam = Flitch

Breadth of timber members= 44 mm

Depth of timber members= 195 mm

Number of timber members= 2

Timber grade stresses= C24

Service class of timber=1

Breadth of steel members=8 mm
Depth of steel members= 190 mm
Number of steel members= 1
Steel design stress = 235 N/mm?

Design Information (Continued)

Bolt diameter =M12

Maximum bolt spacing= 475 mm

Length of bearing =100 mm
Compressive edge of beam= Restrained
Duration of loading= Long term

Maximum allowable deflection=0.003 x span

Buttons used in this Exercise

The new commands you will be introduced to in this exercise are located
on the Tedds tab as shown below:

HOME  INSERT
53 Expressian
VEE Start to Here

F5 Selection

7 Calc Section ‘ E| Edit Y, Cut
By

L cess System Insert New Calc Section Hidden Calcs

aunch Library Ac
- = O A

O-&2 @ =

DESIGN PAGE LAYOUT REFERI ES MAILINGS

REVIEW  VIEW JTEDDS | TEDDS TEMPLATE DESIGNER
{.} B X Greek Lower~  filgVariables - UK Locale -
N ¥~ Greek Upper~ [EZProgresslog 2 Help~
Tedds U P N N i

s ser
i Reoflf Selection BfcoTo - BaPaste [ 1 Semmcalon g X Field Interface (=1 SlUnits~ A, NextError -~ More~

Calculate Header Calc Section Show/Hide Font Insert Tools

Calculate Calc Section

Using Calculation Sections in Tedds for Word

As stated,

one of the reasons for running library calculations in Tedds for

Word is so that you can combine a number of calculations in a single
document. In this case, each calculation should be placed in a separate
Calculation Section, so we will start off by introducing these. For more
information on this topic see “Calculation Sections Explained” on page 44.

1. Open

a new document.

2. Insert a New Calc Section by clicking the appropriate button.
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3. The following dialog will appear - enter a name for the section. This will

form the title for the calculation in the document.

Add Calc Section

Calc Sections

in one section is separated from a calc in another section.

Type: | Mew Calc Section ~

Variables for each calc section are stored in a unigue list so that a calc

*

Title: | Flitch beam design

I:‘Insert page break

4. Click OK and this will enter a Calculation Section Title in the document.
We place a calculation below this title and thus within the section. You
should note that your cursor is now on the line below the section title.

6.5 Selecting Calculations from the Library

All the library calculations are available from the Library Access System. To
use a calculation we retrieve it from the Library, place it in our document
and calculate it.

1. Ifitis not open already, launch the Library Access System

Index
button

Tedds Library Access System - [INDEX] | = | @ |[=25]

ile Edit View Tools Window Help IS
B Index, £ Execute Epreview

Tedds calculations VL

M Portal frame buildings -
I Retaining walls

M Section properties

I Steel

= limber

Stress skin panel design (B55268)

Timber beam analysis & design (EN1995)
Timber bearn analysis & design (B55268)
Timber connection design (B55268)
Timber connection design (EN1995)
Timber frame racking loads (B56399)
Timber frame racking panel design (EN1995)
Timber frame racking panel design (B55268)
Timber joist design (BS5268)

Timber member design (EN1935)

Timber member design (BS5268)

Timber rafter design (B55268)

[ Timber stud desian (BS5268) 2

For Help, press F1 1]

m

.

2. Click the Index button if the index is not displayed and ensure you have
the Tedds calculations index option selected.

3. To open a folder in the index simply double-click it. Open the Beams
folder, then select (click on) the Timber beam analysis & design (EN1995)

item.
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4. To place this calculation in the document, click the Execute button in the
library. (You can also double-click on the selected item to do this.) In
both cases you will see the Insert Calc Item dialog.

Insert Calc Item *

Insert Calc Item
Choose how you want to insert this Calc Item into a document.

ONew document
OAppend to active document

@Inser‘tin active document

I:‘Add new Calc Section

|TimIJer beam analysis & design [EM1995)

Insert page break
Variables for each calc section are stored in a unigue

m list so that a calc in one section is separated from a
calc in another section.

I:‘Don't ask me again Cancel

5. This dialog allows you to control where the item will be added. Simply
choose the options as above then click OK and the item will be pasted
at the cursor position in the document.

® Note that you can also create a Calc Section directly from the
Insert Calc Item dialog.

6. You should now have the following in your document.

FLITCH BEAM DESIGN

Timber beam analysis & design (EN1995-1-1:2004)

7. We can now close the Library - there is no need to have it open while a
calculation is running.

8. Click the Calculate Calc Section L button to start the calculation.

9. The Interface for the calculation will now be displayed, along with the
Progress Log. You are now in familiar territory as everything from this
point works exactly as you learned in the first exercise - Using Tedds

(page 11)
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10. Click the Notes button and briefly look at the notes before proceeding.

[ Timber beam analysis & design (EN1935) (v1.7.02) ==
B °
NOTES
(i
VARIABLES
FEEDBACK.
mm | 4000 |
O A 1 B
SUPRORT
Beam analysis Preyisw res s
MNotes X
Loading. .. 5 :
Timber, glulam and flitch member
‘ Combinations. ., : ;
analysis & design (EN1995)
Member details
Tedds calculation version 1.7.02
Scope
ember details Checks the design of solid timber, glulam and flitch
members.
Design options * Thea sis sign calcula allows for the
sis of b 0 spans, 20 loads per
@ Duration of loading span, 20 loads per support, 8 different load cases
20 Ak
- Maximum deflection is 14 mm or 0.004 x spz Deflection criteria. .. ARa 20 lozd combinations
* In accordance with EN1995 and the national annex
for the UK, Ireland or the recommended Eurocode =2

T CaTTeET

11. You will be comfortable with entering information in the interface by
now, so we won't show every page in the guide. The data to be entered
is given under Analysis Information on page 37.

12. Click on the Geometry... button, enter the span and support data then
click OK.

13. Click Loading... and then + Add Load twice. Enter the Dead and Imposed
loads in the two new rows provided, specify the imposed type as
variable, then click OK.

14. To define the load combination as specified, click on the Combinations...
button - as the factors are the those we require, simply click OK.

15. Define the type of beam as Flitch before clicking on the Member Details...
button. Then enter the data given under Design Information on page 37.

16. To enter the timber grade stress you will need to click on the Timber
properties... button.

17. When you get to enter the Service class of timber, note the help
information available for this input displayed in the information pane
(as shown below).

[E Timber beam analysis & design (EN1393) - Timber member details (v1.7.02) e
@ Service class 1is characterised by a moisture content in the materials corresponding to a temperature of 20 degrees C and the relative humidity of
@ the surrounding air only exceeding 65% for a few weeks per year. The average moisture content in most softwoods will not exceed 12%.

NOTES
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Note that information about a particular item will also o
appear adjacent to your cursor if you hover over the
information symbol associated with that item.

18. Enter the rest of the design information from page 37, any data not
specifically defined can be left as the default value.

19. Click OK to return to the previous page of the interface and you will see
the calculations have been performed and utilisation ratios determined
while you are still in the interface.

[E Timber beam analysis & design (EN1995) (v1.7.02) x
B °
NOTES -
[
VARIABLES
FEEDBACK
mm 3000
o : '-
SUPPORT
Show beam sketch for Geometry ~
Beam analysis Preview results
Geometry... Capadty Maximum Utlisation
Loading - Compressive stress Nmm? 1346 1268 0842 @
Timber bending stress N,’mm2 12,923 5.758 0.4496 []
Combinatians... Steel bending stress Njmm? 235 14609 062 @
Member details Shear stress Mmm? 2154 055 0258 0 @
Total deflection mm 8 5623 0625 @
Type of beam Flitch ~
Member details. ..
- 2 [ 44 x 195 C24 timber sections + 8 x 1590 steel plate
Design options
@ Duration of loading Long-term ~ Output options
- Maximum deflection is 14 mm or 0.003 x spe Deflection criteria. .. Output options...

20. The interface shows values for the Duration of loading and Maximum
allowable deflection. Change the Deflection criteria to set the Span
deflection multiplier to the required value of 0.003xspan.

21.If the design is not satisfactory it is a simple matter to use the Member
details... button to adjust the section to achieve a satisfactory design.
You should find that the flitch beam passes all the checks so click Finish
to close the interface and place the calculations into the document.

22. Close the Progress Log and examine the calculations - they are of the
same form as the ones you saw in Tedds, and they show you exactly
how the results have been determined.

Viewing Hidden Text in Tedds for Word

Some calculations are hidden however. There is a slightly different way of
viewing Hidden Text in Tedds for Word.

1. Check the Hidden Calcs box to view these.

Tedds Quick Start Guide 42




2.

Check the button again to re-hide text.

6.7 Re-calculating in Tedds for Word

This is accomplished in a similar manner to Tedds.

1.

2.

Click the Calculate Calc Section Lgg button.

The calculation will now run again - try changing some of the input data
in the interface.

DO NOT overtype values on the page prior to re-calculating - this is not
the way to change input data when using our library calculations (as
distinct from ones you have written yourself in the manner shown in
the previous section of the guide) in Tedds for Word.

6.8 Adding another calculation to the document

To start a new calculation in this document create a new Calculation
Section.

1.

2.

Place your cursor below your existing calculations.
Click the Add New Calc Section button.

Type a name for the new section - this will be the title of your next
calculation. Then click OK.

A new calculation should be placed below this title and thus within the
section.

Retrieve another calculation from the library and place it within this
section

To calculate just one section, we place our cursor within the section and
use the Calculate Calc Section L button.
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® Calculation Sections Explained

Refer back to the section “Storing Variables in Tedds” on page 33 You
will note that here we have just one list of saved variables, known as
Document variables, as we have not used Calculation Sections. When we
use Calculation Sections, Tedds for Word saves the variables for each
calculation in a separate list unique to each section. These are knows as
Section variables. This ensures that all your input values are retained
separately from those for another calculation.

When you need to update a single calculation within a document that
contains many calculations, simply place your cursor within that section
and use the Calculate Calc Section command. Place your cursor within the
first section in your document, and click the Variables button to view the
unique list for this part of the document.

Tedds for Word also has commands which enable you to manipulate the
calculation sections in your document. You can delete a calculation
section, copy it, paste it into a new location in your document and
change it's name.

What Next?

Congratulations! You have completed the third exercise of the guide and
learned all you need to run calculations from the Library in Tedds for Word.

You can now save the document and re-use it as appropriate.

In the next section you will learn how you can make your own calculations
even more powerful.
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7 Writing Tedds Calculations
- Stage 2

7.1  Exercise 4: Using Math and Data functions and
Formatting Results

In this exercise we will build on the calculation we wrote in Exercise 2 to
extend its capabilities and introduce some more Tedds features.

Allow about 30 minutes to complete this exercise.

7.2 Buttons used in this Exercise

The new commands you will be introduced to in this exercise are located
on the Library and Show/Hide groups of the Tedds tab as shown below:

MHEH S OA-B-0-28 - Documentl - Word

HOME  INSERT  DESIGN  PAGELAYOUT  REFERENCES  MAILNGS  REVIEW  VIEW | TEDDS | TEDDS TEMPLATE DESIGNER
ﬂ‘, fiq Expression [ Calc Section [ E‘. B Edit B, cut a {"-.} [ﬂ X Greek Lower~ T,:Vanable: ~ US Locale~
¥ MEAStart to Here [ Here to End B, Delete Bl Copy X ¥~ GreekUpper~ [EZProgresslog ? Help-
Al Edit  Insert Tedds  User
"B Selection "By Recalc Selection Bl GoTo - HgPaste Semic®ons X Fiold Interface 1= US Units~ A, NextEmor - More~

Engineering Library ~ alculate Header Calc Section Show/Hi%e Font Insert Taools

B, Engineering Data
I
Launch Engineering Data

7.3 Defining Input Variables

1. Open the document you created in exercise 2 - “Exercise 2"

Show Field Codes

2. Here are the new calculations we will add to check the adequacy of an
actual section:

Check section;

Try a 152 x 89 x 24 Rolled Steel Channel

Section properties; A=30.42cm?* r,=6.20cm; r,, =2.66cm
Design radius of gyration;r, = min (r,,, r%,y) =?7cm

Actual stress; f,=Tf/A=?N/mm

Actual slenderness;L =L,/ ry = ?f1

1. Type the first two paragraphs, which are just text, below the existing
calculation.
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7.5

2.

Type the third paragraph and note that here we are defining three input
variables which are properties of the section we are checking. Ensure
you separate the text and all the expressions using delimiters (;) as
shown.

Section properties; A=3042cm?, ry=6.20cm; ry = 2.66 cm

Tedds Math Functions

3.

Now type the fourth paragraph. Note how the Tedds math function min
is used here.

Design radius of gyration; g = mMin (M, fyy) =7 cm

A math function is always followed directly by its argument(s) in
parentheses as shown here. There are many more such
functions available in Tedds for Word.

For full details of this and other functions, consult the Tedds Help
system topic Mathematics, or refer to the Writing your own custom
calculations Index item in the Library Access System, where all
functions are completely documented.

4,

Now type the fifth paragraph - this is a simple expression that
determines and displays the actual stress in the section and assigns the
result to the variable f,.

Result Accuracy and Formats

It is sufficient to display the slenderness to one decimal place. To do this we
use a format string to override the default result setting of three decimal
places.

1.

2.

3.

4,

Now type the /ast paragraph of the new calculations as follows. Use the
Greek text button as you did on page 32 for the variable name A.

Actual slendemess; A=Le/1g="7f1

The characters 7 following the ? are the format string. The format string
must immediately follow the ? with no space in between as shown. See
below for a fuller explanation.

Once you have finished typing this last expression, check the new
paragraphs carefully. Have you included all the delimiters? Have you
used subscripts correctly? Have you used the correct case for variable
names and units?

When you are satisfied that everything is correct, click the Calculate All
button.
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5. If you have an Error, then Interrupt and see “Errors and
Troubleshooting” on page 34. Fix any errors until your calculation works
fully.

6. Review your results and look at the last paragraph to see how the
format string we used has operated:

Actual slendemess; r=Ls/1rg=188.0

7. Click the Variables button to examine the list of saved variables and
check the stored value for this variable:

Mame Value Dimensions Type Attributes
kL 300 Mumber
& 187.97 Mumber

® Result Format Strings Explained

You can override the default result setting, and reduce or increase the
number of decimal places for a displayed result, by using a result format
string after the 7 result field. For example typing /2 will display the result
to two decimal places. It is important that there is no space between the
format string and the ?. The format string characters signify the
following:

f = fixed format, and 2 = result to be displayed to 2 decimal places (can
be from 0-15)

Note that format strings only control the precision of the result displayed
in the document, not any result that is stored by Tedds.

For full details of this and other result formats, consult the Tedds Help
system topic Result formats and precision.

Using Data functions in calculations

The calculation as written is very useful, but we can enhance it further. One
big improvement is to include a Data List in the calculation, making the
properties of a huge number of types and sizes of sections instantly
available.

1. First edit the two paragraphs underneath the heading ‘Check Section,” as
follows:

2. Delete the following text for the section name - Try a 152 x 89 x 24 Rolled
Steel Channel. Leave an empty line here.
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3. Next delete just the values for the properties of the section. Replace
them with a ? result field. You should end up with the following:

Check section;|

[Place cursor herep————"

Section properties;

A=7?cm? M =7 Cm;

4. Finally, place your cursor as shown at the very end of the heading.

Retrieving Data Lists from the Library

5. Click the button to Launch the Tedds Engineering Data. "%

6. This opens a special Set in the Library where all the Data Lists and Data
Tables are accessed. There is a lot of data in this set. We wish to find a
Data List that includes steel RSCs suitable for a BS 5950 calculation.

We will use the Find facility to help us locate such a table.

7. Each item in the set has both a short and a long name, we are going to
find by the short name, so ensure View/Long Names is unchecked before

continuing.

8. Now select the Group we want to search in - British standards. Select
Edit/ Find in the library, and type in RSC as shown.

Tedds - Library Access Syste... E\@

El File Edit View Tools Window Help

= Engineering data, tables, graphs
Explanation of this set

I Australian standards

M British standards

M Canadian standards

I Eurocodes

==

E Pressieiy

B Index

[

B B

M Indian standards
M US standards

]

E] Find:

For Help, press F1

@ = [

Tedds - Library Access Syste... EI@

@ File Edit View Tools Window Help

= || &%

{5} Exercute E Prrevies

B Index

= == UK hot rolled -
UB data list
UB section props data table
UC data list
UC section props data table
RSJ data list
R5J section props data table
ASE data list

RSC data list

RSC section props data table
RSC (para) data list
RHS data list
RHS section props data table

SHS data list
5HS section props data table -

] » T r
SB[
@

m

tnd:  RSC

9. Library Access System finds the first item containing RSC, this is not the
item we require so click the right-arrow several times until the UK - hot
rolled folder appears and the item shown below is highlighted.
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RSC data list

1. Now to bring this item into your calculation, either &) Eecute
double click the item, or click the Execute... button. You
should find the following has been entered in your document.

Check section;
DataList(“euro.dls”, “Rolled Steel Channels”, “76(38(6))”, “Try “,”“);
Section properties; A=7?cmZ rey =7 CM; fy=7?cm

2. This text inserted is a Tedds Data List Field which launches the specified
Data List (further details on Tedds Fields are given below),
3. Close the library once you have retrieved the Tedds Data List Field.

4. Now click Calculate All to calculate the document again.

5. The Data List will now be displayed when the Tedds Data List Field is

calculated:
3 Data List - European Steel Sections == Details - RSC 152:8%24 =
RoE TESonas MName Value Units
s i [A 3041753559 cm® |=—e—"—
— D 152.4 mm
- 7 7 -
|E Rolled Steel Channels i = ! B 889 mm
102 | 51 | 10* i 71 mm
#
|E Rolled Steel Channels (Pz 127 | &4 | 15 T 116 mm
152 | 76 | 18% y 137 mm
D Rectangular Hollow Secti R 24" | Iz 32 mm 3
178 | 76 | 21% d 96.93595316 mm
B Square Hollow Sections a3 | 27 b_upon_T 7663793103
= [ =0 d_upon_t 13.65235115
© Circular Hollow Sections g9 1p# Crotch g mm
MNateh a8 mm
225 | 76 | 26% N 28 o
T Structural Tee from UB a9 3% noteh i
i kv Area_per_m 0620711102 m=/m
# Check availabilty frea per t 2599535973 mit
—————— 4
Detals - l [ — J (1 1168.333056 c:m3
S 178.0660526 cm
Zo 153.324548  cm®
T 5197568274 cm | ~——a—o
lyy 215.6555296 cm”
Sy £7.84833075 om®
Z, 35.82021576 cm?
T 2662675773 cm | <—e—tf—o

6. Selectthe 752 x 89 x 24 channel section then click on the Details button
to examine the variables defined in the table.

® Note that we have used exactly the same names for the
properties in our calculation as those defined by the Data List - A,

randr, . Thisis the key to integrating all Data Functions with your

calculations. Remember that variable names are case-sensitive.
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7.

Click the Select button to return these variables to your calculations -
you will see that the section's properties from the Data List replace the
7 fields in your document and the Tedds Field displays the choice you
made in the Data List.

Try RSC 152x89x24;
Section properties; A=30.418 cm?; 1, =6.198 cm; 1, =2.663 cm

The Data List is now integrated with your calculation. Re-calculate a few
times, each time changing your selection of channel size in the Data List,
to test this.

9. Click the Variables button and you will see that all the variables defined
by the Data List are listed and are thus available to be used in
calculations.

10. Save the calculation at this stage, as we will build on it in the final

11

exercise.

. Data Tables can be integrated with your calculations in exactly the same

way.

Tedds Fields

12.
13.

Check the Field Codes box.

Look at the Tedds Field in your document and you will see the following:

Check section;
{ =CSC|CALL DataList("euro.dls", "Rolled Steel Channels", "152(89(24))", "Try ") };

14.

The command that runs the Data List is now revealed. Uncheck the Field
Codes box again to return to the normal view of the document.

® Tedds Fields Explained

Field Codes enable you to see and thus edit the hidden commands which
are Tedds Fields. These commands run special functions in Tedds like the
Data Lists. We will see some more Tedds Fields shortly. A Tedds Field will
run when it is calculated, like any normal expression. We hide the Tedds
field, since you would not want it to appear in a printed report. The Field
Codes button reveals the Tedds Fields. Tedds Fields should be treated like
expressions, and separated from text and other expressions in the same
paragraph using semi-colons.
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What Next?

Congratulations! You have completed the fourth exercise and learned
everything you really need to write powerful Tedds calculations. Maybe
now would be the time to have a go at writing a calculation of your own. It's
a good idea to start with something simple and build on the complexity as
you become more familiar with Tedds.

The next step in the guide is about making Tedds calculations still easier to
work with, and is especially relevant if you envisage writing calculations for
others to use. Even if your calculations are for your own use you may find
these further features beneficial so we recommend that you review them.
You might like to leave this step until you have had a go at writing a
calculation of your own using what you have learned so far.
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8

8.1

8.2

8.3

Enhancing Calculations

There is even more functionality available for our calculations than we have
seen so far. Whether you use these enhancements depends both on the
purpose of the calculation, and on the time you have available. Certainly
these features are very useful when you are writing calculations which
others will use (as we do at Trimble). Hence the Tedds library is packed with
examples which use these features, and you have already seen many of
them when running our calculations.

Exercise 5: Enhancing Calculations

In this exercise we will enhance the previous calculation and you will see
what we are talking about.

Allow about 15 minutes to complete this exercise.

Buttons used in this Exercise

The only new command you will be introduced to in this exercise is located
on the Insert group of the Tedds Calcs ribbon as shown below:

Tedds Field
REFEREMCES MAILINGS REVIEW VIEW TEDDS EDDS TEMPLATE DESIGMER
E' Bl Edit B cut Field Cades 0 \im X Greek Lower~
E‘x Delete E‘ﬂ Copy Hidden Calcs 1 1 Greek Upper -
Insert Pser
EI.. GoTo - L_“,ﬁ] Paste Sermicolons A arface {=}  USUnits~
Calc Section Show/Hide Font Insert

Tedds Input Fields

The Tedds Input Field speeds up the editing and often the creating of input
variables. We will replace all the existing variable definitions in the
calculation:

1. Delete the entire definition for the Min. yield strength, Fy, from your
page. Leave your cursor on the empty line.

2. Click the Tedds Field button.
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3. The following dialog will appear. Enter the details shown to define the
input for this variable:

Insert Tedds Field

Input

value for a variable.

Default value: | 273

Format: Fixed

Insert a Tedds field that when calculated will prompt you to enter the

Data List E Data Table Data Graph Calc kem

[ write out text to show value in document

Decimal places: | 0 =

Prompt = Min. yield
strength

Name = Fy

Input (3] Show [ Message =Z Lo E$ Excel .

. ’ . o Units = N/mm? (type the
Prompt: Min. yield strength x| %z2| @ maln part Of the Un|t, CIICk
e o — the superscript button ()
- o = and then type 2)

Default value = 275

v Format = Fixed
No. of decimal places =0

1. Note that we do not put a value in this dialog - this is entered when the
statement is calculated. Note the following:

Prompt

tells the user what the variable is and appears on
the page

Name

the unique name of the variable

Units

if the property has dimensions then enter a unit
here

Default value

Format

this value will be displayed initially for user to edit or
accept

the format displayed on the page

No. of decimal
places

the number of decimal places displayed on the page

1. Accept the defaults for other options and click OK when you have
everything entered.

2. The following will appear on the line containing your cursor:

Min. yield strength; Fy = ?F0 N/mm?2;

3. With the Field Codes button on you will see the following Tedds Input
Field preceding the text on the line.

{ =CSCJCALL Input("Min. yield strength","Fy","N/mm®"(2)","275",1) }, Min. yield strength; Fy = 7F0 N/mm?2;
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4. Calculate your document to run it:

Set Variable Value *
E—I Min yield strength
%)
VARIABLES
A
OPTIONS
Cancel

5. The Set Variable Value dialog appears, as shown above.

6. Because we already have a value defined for this variable it is displayed
in the input. You can accept it, or edit it as required. There is no need to
find and edit the variable value on the page, as it is automatically
updated when you enter a value in the Set Variable Value dialog.
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8.4

7. Delete and replace the 3 remaining variable definitions in the same
manner - the table below shows what you need to enter in the Insert
Tedds Field dialog for each of the three variables in order from left to
right. When you have done this, recalculate your document to ensure
that your definitions are correct.

Property
Input Tf Le M
Prompt Tie Tie effective Slenderness
force length limit
Name Tf L, A
Units kN m
Default value 300
Format fixed fixed fixed
No. of decimal 2 3 0
places

® To enter Greek characters in the Insert Tedds Field dialog for variable

names like A simply click the Greek character button (/=) and then
type in the equivalent Roman character, in this case you need to type |
(i.e. lowercase letter L) to get A.

To enter Subscript or Superscript characters simply click the Subscript or
Superscript button (5% 1) and then continue and type in the subscript or
superscript. Once you have reached its end click the button again to
switch back to typing normal text.

The Default value is entirely optional. If you enter one it will be displayed
the first time a calculation is run, otherwise the input box will be empty.
Delete the stored variables and re-calculate to see the defaults in
operation.

® Tedds Interface Designer I

Although The Tedds Input Field can be used to create all the variables
required in a calculation, if you would like to give your calculations a
slicker appearance we would strongly recommend using the Tedds
Interface Designer instead. This easy to use tool allows you to place all the
input variables on a single interface along with sketches and notes if
required. For a worked example and further details of how to use the

Tedds Interface Designer refer to the Tedds Help.

Tedds Show Fields

The final thing we would like the calculation to do is automatically assess
our section and report in the document whether our chosen section is
passing or failing and, if it is failing, why. We use a Tedds Show Field to do
this.
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1. Enter the following two paragraphs after your existing calculations:

Check stress; check_stress=f,/Fa=7?

Check slenderness; check_slender=34 /3 =7

2. These last two values help us assess the utilisation of the section for the
two checks. Assigning them to output variables will help us with creating
Tedds Show Fields. Calculate your document once you have written
them to ensure they are working properly before proceeding.

3. Place your cursor beneath these paragraphs and click the Insert Tedds
Field button.

4. Select the Show tab. The Show Field we want to create will test whether
the section is failing stress and output a message to give the status of
the check.

5. Select the Condition type option and input the following information:

Insert Tedds Field ? *

Show

Insert a Tedds field that when calculated will show text in your
document.

Data List E Data Table Data Graph Calc kem
Input {i] Show [ Message == Log Excel

Type: Condition ~
Condition: check_stress > 1 2| %z2| o
Yes: Section fails stress check x2|[ 2| o

Mo: Section OK for stress x2| | Xz|| @

6. The output of the Tedds Show Field consists of two text messages
known as output strings. Only one output string is displayed in the
document depending on the status of the condition.

7. Check your input carefully, then click OK to enter the Tedds Show Field
in the document.

8. When you have OK'd the input, click the Field Codes button to view the
resulting Tedds Show Field. It should be as shown below. If your Tedds
Show Field is incorrect, the best thing to do at this stage is to delete it
and run through the Insert Tedds Field dialog again.

{ =CSC|CALL Show(if(check_stress > 1,"Section fails stress check","Section OK for stress"), Show, True, True ) }:

8.5 Using Logic In Tedds

9. Take a close look at this Tedds Show field, and you can see how we use
a simple logic statement to output one of two pieces of text using the if
logical operator.

if(check_stress > 1, “Section fails stress check”, “Section OK for stress”)
The general form of this logic expression is as follows:

Tedds Quick Start Guide 56



8.6

if(condition, true_output, false_output)

Note that you can use this kind of expression to define variables
using a condition. The outputs can be values, expressions or further

logic expressions. For example:

a=if(b>c 10,20)=7

Check the following topic in Tedds Help for full details:

Mathematics/ Tedds Functions/ Logic Functions

1.

Now calculate your document to calculate the Tedds Show Field. You
should find you have something similar to the following in your Progress
Log and you will also see the output text on the page where you placed
the Tedds Show Field.

Il Progress Log x

Section OK for stress A

Change some of your input values and re-calculate a few times to test
your full calculation and both the pass and fail output of the Tedds
Show Field.

What Next?
Congratulations! You have completed the final exercise in the guide and are

ready to begin using Tedds to its full potential.

Here are a few things you could try next:

+ Create another Tedds Show Field similar to that above for the
slenderness check - following is the logic statement you would use
for this:

’ Condition ‘ check slender > 1 ‘

« Create a Tedds Show Field to give the overall status of the section,
checking both slenderness and stress. Try the following:

Condition | and(check_stress <=1, check _slender <=1)
Yes PASS
No Section fails!

+ Take a look at Tedds Message Fields. The input for these is the same
as Tedds Show Fields but their output is displayed in a Message box,
rather than in the document. You will see examples of their use in
the Tedds Engineering Library Calculations.

« Try creating Messages using the Value of Variable option to show the
values of the minimum area and radius of gyration in the Log before
the Data List is displayed.
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Of course there's much more for you to discover. We wish you an
enjoyable and productive time in using the program in your day-to-day
work, and exploring its capabilities more fully.

If you would like to read up on further information about Tedds, then we
recommend the Tedds Help system, which you can access in the usual way.

Some Tedds dialogs have context sensitive help. To see this simply click the
Help button in the dialog.

We also run training courses in most locales, for further information on
availability contact the Tedds support team in your region, simply click the
Support icon in any of Tedds' automated calculations.
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