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1 Background 3(27)

EXCEL SHEET DESIGN INCORPORATION WITH TEKLA STRUCTURES

1. Background

This document instructs how to link your own Excel sheet calculations to
Tekla Structures. It is expected that you have reasonable experience with
Microsoft Excel 2007, creating custom components in Tekla Structures as
well as an appropriate Excel calculation sheet ready. The Excel sheet used in
this demonstration has been created from scratch and is extensively modified,
but the methods demonstrated herein are universally applicable for similar
situations.

2. The Custom Component

2.1 Creating a Custom Component
In this example, we intend to calculate in-situ values for a simple beam-to-
beam reinforcement. Create a custom component in Tekla Structures that

relates to a similar situation as your own Excel calculation sheet. Name the
component according to the purpose, in this case ‘BeamToBeam’.

Figure 2.1  ‘BeamToBeam’ custom component

2.2 Preparing the Custom Component

1. Right-click on your newly created custom component and click Edit
custom component.

2. Edit the custom component as you normally would: add magnetic user
planes along the reinforcement handle points and bind the planes to the
beam boundary planes. This allows the reinforcement to react and resize
itself according to changes in the beams’ profile sizes.
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2 The Custom Component 4 (27)

Figure 2.2  Magnetic plane binding

Formula Walue type Wariable type Wizibility Label in dialog bow
E45.00 Lenath Diztance Hide 01 Plane web.ng. ..
0.00 Lenath Diztance Hide D2 Plane web.ng. ..
0.00 Lenath Diztance Hide D3 Plane w'eb. nig...
0.00 Lenath Diztance Hide D4 Plane wWeb.left...
0.00 Lenath Distance Hide D5 Plane Web. left...
0.00 Lenath Distance Hide DE.REBAR BEAM
0.00 Lenath Distance Hide D7 REBAR BEAM

Figure 2.3  Distance Variables

3. Add a new parameter and name it "use_externaldesign". Change the
Value type to Yes/No and set the Formula to 1 (1=Yes 0=No).

Manual Excel Incorporation Into Custom Components
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Variables | = | = P |
Eategory: MName Formula Walue Walue type “Yariable type “igibility  Label in dialog box
M B45.00 B45.00 Lenath Distance Hide 01 Plane \Web.ng. ..
D2 0.00 .00 Lenath Distance Hide D2 Plane Web.ng. ..
nX} 0.00 .00 Lenath Distance Hide D3 Plane Web. rig...
oy} 0.00 0.00 Lenath Distance Hide D4 Plane wWeb.left...
013} 0.00 0.00 Lenath Distance Hide D5 .Plane web.left...
DE 0.00 0.00 Length Distance Hide  DE.REBAR.EBEAM

D7 0.00 .00 Length Digtance Hide  [7.REBAR.BEAM

wternaldesign 1

ez/MNo Farameter Show  Ex sigh

s

Figure 2.4  Setting use of external design

4. Add any other parameters needed for this component and the
calculations. Name the parameters according to their purpose and then
link the parameters to necessary places in the Custom component
browser.

In this example we have created the following parameters:
o Reinforcing bar diameter

o Number of reinforcing bars

o Cover thickness on plane

o Cover thickness from plane

o Shear force

Manual Excel Incorporation Into Custom Components
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m Variables =8 =

Category Name Farmnula Walue Value type Vanable type Vigibility Label in dialog box
D2 0.00 000 Length Distance Hide: D2 Plane\web.rig..
D3 000 0.00 Length Distance Hide D3 PlaneWeb. rig...
D4 0.o0 0.00 Length Distance Hide D4 Plane \Web.left...
1] 0.o0 0.00 Length Distance Hide D5 Plane web.left...
DE 0.00 0.00 Length Distance Hide  DE.REBA&R.BEAM
o7 000 0.00 Length Distance Hide  D7.REBA&R.BEAM
s3] E45.00 E45.00 Length Distance Hide [11.Plane.web.rig..
Biarnumber_1 g g Mumber Parameter Show  Mumber of bars
Shearforce a0 a0 Murnber Parameter Show  Shearforce kM
Barcoverl 25.00 2600 Length Parameter Show  Cover sides
Barcover2 25.00 2500 Length Parameter Show  Cover top and bott..
Barsize_1 12.00 12.00 Text Parameter Show  Diameter
use_externaldesign 1 1 res/Mo Parameter Show  Excel design

=

Cloze

Figure 2.5

© Tekla Corporation [Date]

Custom parameters

In this case, the custom parameters must be bound to properties found in the
Custom component browser under Component > Component objects >

Rebar group > General properties and ...> Group properties according to
their names specified in the Variables window.

Custom component browser PS

Model objects:

- Frebar group -
fi_|---'f_,- General properties

----- Creation

----- Prefix

----- Start Ma

----- Marme

----- Size = Barsize_1

..... rade

..... Bending radius

----- Clazz

----- Hook angle at start

----- Hook angle at end

----- Hook radius at start

----- Hook radius at end

----- Hook length at start

----- Hack length at end

----- Onplane = Barcoverl
----- Fromplane = B arcover2
----- Start

..... End

m

----- Target spacing

----- Exact spacing

----- Spacings

‘ |ser-defined attibutes
[#-%= Construction plane

[#-%= Construction plane [

Figure 2.6

o

Custom parameter binding

Note that, as shear force is only used for calculations, it is not bound to
anything in the Custom component browser.

Excel Incorporation Into Custom Components
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3 The Excel sheet 7 (27)

Save the component and test it to make sure it works as expected.

3. The Excel sheet
3.1 Activating Debugging

The computer-automated workflow done performing cross-application tasks
such as linking Tekla Structures to Excel may be less-than-obvious for even
the more experienced user. It is therefore useful to activate debugging in
Excel in order to more precisely follow the workflow and more easily detect
possible bugs, defects or shortcomings.

In order to activate debugging and be able to test and see how the Excel
sheet functions, we need to make a few simple changes to the Excel.vb file

In Tekla Structures versions up to ver.16.0, the Excel.vb file is located in
.. \ TeklaStructures \ < version number > \ nt \ bin \ plugins

o Open the Excel.vb file and make the following changes:

Set Const DEBUG As Boolean = False t0 equal True
Set Const SHOW EXCEL As Boolean = False to equal True

In Tekla Structures 16.1 and onward, the Excel.vb file has been moved to a

new location in order to streamline file structure. It can be accessed with the
following steps:

1. The Excel.vb file can now be foundin ... \ Tekla Structures\
< version number >\ Environments\ Common\ Exceldesign

2. Open the Excel.vb file and make sure the following settings are in
effect (if not, change them):

Const DEBUG As Boolean = True
Const SHOW EXCEL As Boolean = True

For more information on file locations and folder structure in
Tekla Structures, visit
https://extranet.tekla.com/BC/tekla-structures-
en/product/version downloads/16.0/Downloads/Renewed Tek
la_ Structures installation.pdf

Debugging is now activated.

3.2 Creating the Excel calculation sheet

We will now combine the custom component — specific Excel sheet with the
standard component calculation Excel template built into Tekla Structures.

Manual Excel Incorporation Into Custom Components
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The component calculation template in question is
component template.xls.

o InTekla Structures 16.1 and onwards, the template is located in the
same directory as the Excel . vb file.

o In Tekla Structures 11.0-16.0, the component_template.x1s file is

located in ..\ Tekla Structures\ < version number > \
Environments\ common\ Exceldesign

1. Copy the component_template.x1s file to the same file location as your
custom Excel sheet and rename the copy to
’component [your component’s name].xls’ (in this case
component BeamToBeam. x1s)

' - ‘ You can place the Excel sheets inside the Tekla Structures

model folder as well. Create a folder within named
% Exceldesign and place the files in there.

Open your calculation sheet and component_*.xls sheet in Excel at the same
time. Copy the calculation sheet to the component Excel template by right-
clicking on top of the sheet name and click Move or Copy.
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Figure 3.1  Move or Copy
1. Select the component *.x1s file(component BeamToBeam.x1sx) from the
" i
To book:" drop-down box and check Create a copy.
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I component_BeamToBeam. xlsx

Before sheet:

-
Qutputs

Component

{move to end)

Figure 3.2  Create a copy

2. Click OK. The calculation sheet is copied to the component Excel.

3. Close the original calculation sheet.

Rename the copied sheet (Sheet 1) to Calculation by right-clicking and
clicking Rename.

Inset Farmuixi  Dmia Aedew  View

T I I [ [ Gl wewn |
P 2 [ | (o ] | S+ (8- [l | Cortiona) Fomat | [T ceenoroy o Eolowed tho tepednk ]

@ Seouriy Warming Mt haws b dkabied P .
| L |

| A2 Ly C—
&) component_template [Compatibiiy Made]
* A LBl & | 1] JoE L E |
%mw .
%m"u H-L-: £l -
L e o — e
e e e L
T —— -
A - —
=1 P -
a0 |“-—‘—-' o
111 T

Figure 3.3 Incorporated and renamed sheet
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3.3 Editing the component calculation sheet

Manual
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Quite often you might need or want the Excel calculation sheet to work
differently with Tekla Structures than as a stand-alone Excel sheet.

In this case, the original calculations are defined by given values according to
whether the reinforcement ratio is under or above 1. Since the calculations
will soon be connected to Tekla Structures, it would be wise to edit the
calculation sheet so that it calculates the required amount of reinforcements
and transfers the information back to the custom component for execution.

The Excel sheet has been changed so that, instead of calculating the ratio of
a given number of reinforcing bars, the sheet calculates the ratio of a single
rebar. If the anchoring capacity isn't enough, the Excel sheet adds another
rebar and calculates the ratio again, continuing until there are enough
reinforcing bars to properly withstand the shear force.

Hoewe heat AyjyeLapor Fotwesly; Bata Renew Vit

T Cut a » - - |
L. 8.0 Aris WA N o w|e] FvneTer Generl E o |\
— 23 Cay A -
Axite - > - - 21w ¢ - o . . o Comamionat  Foeent I ko
S Fomat et || (P LAE= (B2 O A= WP 00 A 35 Murge s Comta =18~ S| | FAnCRoma] Poohil.
spoavd ¥ ot 3 ¥ grvent s b y
& Secury Waming  MOUOF nase Daen duatied 0 0ns
AL2 - 10

e «» »l Calubston - heots  Outpers | Comoonens FJ

Figure 3.4  Calculation sheet
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3.4 Adding input and output fields

The Inputs sheet in the standard component Excel template is used to input
information from the Tekla Structures component into the Excel sheet.
Similarly, the Outputs sheet returns calculated information back into Tekla
Structures to be used in the component.

1. Goto the Inputs sheet
2. Add the necessary parameters required for the calculations as shown in

figure 3.5 from the Variables window (adding both parameter name and
type).

“ The available types are string, double and int.
L ]
N

(3 varoes =y fp T el A 7 — ————
Home Tnsert Page Layout Formulas Data Review  View
Category: : i ==
- Hame Fomula Ve Value type Vaiiable type Vishilty Labelin dfa\ng box ¥ cut = T sl B | S
Co use_extemaldesign 1 1 YesiNo Parameter Show  Evcel design 3 Copy
o B45.00 645.00 Length Distance Hide D1 PlaneWeh g Paste  Format Painter B r u-ffE-|h- A= = 55| | B Merge
D2 000 0.00 Length Distance Hide D2 Planeweb.ig ETE = - - T
D3 0.00 0.00 Length Distance Hide D3 Planeweb. i
D4 0.00 0.00 Length Distance Hide  D4.Planeweb.left. D11 hdl s
D5 000 0.00 Length Distance Hide  DSPlaneweb.cft.
D& 000 0.00 Length Distance Hide  DEREBARBEAM G component template [Compatibility Mode]
o7 000 0.00 Length Distance Hide  D7REBARBEAM &l B o o E F
Barsizel 12 12 Teut Parameter Show  Diameler 1 Attribute “Value Type N
Bamumber! 5 5 Mumber Parameter Show  Mumber of bars 2 Barsize string
Barcover 2500 2500 Length Parameter Show  Cover sides 3} B berl int
Bamcover? 25.00 25.00 Length Parameter Show  Cover top and batt 3 » Barcovert float
Sheartorcs %0 0 Number Parameter Show  Shearforce kN 5 Barcover2 float
6 |Shearforce int
7 END
8
9
10
1 —1
12
13
14
15
16
W 4 M| Calcultions Outputs .~ Component -~ ¥

Figure 3.5 Adding Input parameters

Manual
© Tekla Corporation [Date]

3. Similarly, add the variables that you want to output back to the custom
component to the Outputs sheet.

In this example we only calculate the number of required reinforcing bars,
so the only parameter added to the Outputs sheet is the amount of re-
bars (parameter = Barnumber1)

Excel Incorporation Into Custom Components
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[@ewe T TR R, —leee)nhd 0
5l o I e
Categor : i =
gory: Name Fomus  Valus Valus lype Vaiiable type Vishilty Label in dislog bos ‘ = K cut = o el o] | Sowes
use_extemaldesign 1 1 YesiNa Parameter Show  Excel design S
D1 B45.00 £45.00 Length Distance Hide  D1.PlaneWeb.ig Pﬂjte F Format Painter B L U ||| &_v A= = || B Merge
D2 000 0.00 Length Distance Hide  D2PlaneWeb.ig Tt = ot - T
D3 000 0.00 Length Distance Hide  D3PlansWeb. ig
D4 0.00 0.00 Length Distance Hide D4 Planewebleft out_type - e | Type
D5 000 0.00 Length Distance Hide D5 Plansweb.eft
D6 000 0.00 Length Distance Hide DB REBAR BEAM G Component Templote’ [Compatibinty Mode]
o? 000 0.00 Length Distance Hide  D7REBARBEAM s B c 5 £ E a
Barsizel 12 12 Text Parameter Shaw  Dismeter 1 Awribute  “Value [Type i
5 5 Number Parameter Shaw  Mumber of bars 2
Barcaver] 25.00 2500 Length Parameter Shaw  Cover sides 3 END
Barcover2 25.00 2500 Length Parameter Shaw  Caver top and bt - >
Sheattorce @ a0 Number Parameter Shaw  Shearfarce kN g
7
8
9
10
"
12
13
14
15
e W[ Calcuztions  Inputs |[Outputs] G &

Figure 3.6  Adding Output parameters

3.5 Linking input, output and component fields to calculations

Whenever the component in Tekla Structures is modified, the calculation
needs to be redone. In order for this to happen automatically, we need to link
the input and necessary component fields to the calculation sheet and from
then on from the calculation sheet to the output sheet, which then returns the
new values to the component and updates it accordingly.

1. Link the shear force value from the Inputs sheet to the Calculations
sheet. Click the shear force value field in the Calculations sheet and add
an equality sign (=).

Go to the Inputs sheet, select the value field for the shear force and
press Enter.

LN P

- Howe et Fyge Lapowr Fotrnly; 214 Rene
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D11 - 2
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B )

1] Cunature radus | 43 mm 40,

2

3% 32 rm Necessa
"3 32 o Necessa
::' Wit of man beam B 400 s

171Gt of secendary Beam h 700 e Tetal mec
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19| Shear foeco V ol Geomaty
20 angle of compression stnut cot

2|, .

22
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24 1, -
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Figure 3.7
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3. Link the main beam width value from the Component sheet to the
Calculations sheet. As above, create an equality sign (=) into the Width
of main beam B value field, go to the Component sheet, select the main
part width value field and press Enter.

-“] Wowe | st Pagelipdid Rl Daln Aede

= % out
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3lE ot punes || B - E-d- - EER
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) com panevi_bem plate | Commpusti bikty Mode]
| A B [ o
1;WCW strangth L T8 hmm? B
i
13 Concrets cover 20 mem leceasm
14 Digrmater of Lishar. b 16 men leCEssm
15 Cureaturs | Frym-.
174, E ol et
134
iE] [
B smsans  [fa]
21 Height of secondany beam b
2
23 Sher fece ¥ [T
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Figure 3.10 Adding an equality sign
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Figure 3.11 Binding ‘Width of Profile’
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4. Select the Width of profile value field on the Component sheet (the
value from the model is brought here when the component is created or
modified).

5. Link the value into the Calculations sheet as shown below.
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Figure 3.12 Beam width linked

6. In a similar fashion, link any other necessary fields from the Inputs and
Component sheets to the Calculations sheet

You can also link the component ID from the Component sheet to the
Calculations sheet.

7. Lastly, the calculation results must be linked to the Output sheet.

o Add an equality sign to the Barnumberl value field on the Outputs
sheet.

Home Insert Page Layout Formulas Data Review

& Cut
oot 53 Copy
avse # Format Painter (B LD e |
Clipboard (F] Font Ali
| SUM (2 K v fr| =
IT‘i] component_template [Compatibility Mode]
A B c D E F
1 Attribute *Value Type h
2 Barnumber1 lint
3 END
4
5
6
7
8
9
10
11
12
13
W4 » W[ Calculations Inputs | Outputs < Component %1

Figure 3.13 Adding an equality sign
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o Select the final value in the number of re-bars field on the
Calculations sheet.
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Chpead o Farkt 2 abgnmeni & YT o

il -3 e =CalcylatonsH |

G| companeni_tomplate |Com patibibty Mode]
| ) B c ] £ F G H I J
11 [yt L il Ry Fimsi
124 § .
13 Detgn yopidl pmagh AL ] ¥ mm Fus B e bl
14 | Dt COm TN Ly TENEs 0w Vil st Al ]
15 Corutreme coae Nwm ' L Em g g o
:g_[ﬁ.l'rwlrp'.lhl- e A 85 me i iy ram®
13_&*-#%4! A 1" [EE Ay T P
15k 2w Viatikhisy bl i L L E N e
04 5w ity wellt pr e 11¥ e dapac ey on il paet 3Lk
L} w L
1 Wik of reges s B ) v priageg o Conad pa F .1 kN
22 vimgrt of wcredury basm 0 e Totdl recoiamy egrt THRER] e g of o L-bae M
3
PN LT Copmttry T EER diigrwg ek 0 (T
25 angha ol compresmon it cot 8 15
26| B Slihen | Caphny | Ushps |
T T T . [l . 1 i WFTB5 ]
L g | — . 1_LALtIN

ig l:'l"] -1 . -] EI S RETE ]

Il ! - = 1 [
ELTI || | = [ RETE ]
31_ Lt —— 2 - El BRI
12| [ 4 1| i
33 1|71 g
H| = m I i 5
35 I' T | 70N
36| . k el RIS
= CI FLREEL ]
- f—&*‘ Hecessary reinforcement
EL]
a0 1 T

| 1 @ 16

RER K R P

Figure 3.14 =Calculations!H30

| Home I Insert Page Layout Formulas Data Review

P e e aa =) |3
0o A (=
I}

||§E §E| i ~
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Figure 3.15 Re-bar amount linked to Barnumber1 value field
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3.6 Test Excel sheet

After linking all the necessary fields, test the functionality. Give or change
values in the Inputs sheet (and/or Component sheet) and check that values
are transferred correctly to the Calculations sheet. It is also wise to check
that the calculations are performed correctly. Check that the calculation
results are transferred to the Output sheet as well. Once you have verified full
functionality, Save and close Excel.

4. Test theincorporation of Excel sheet and Component

1. Double-click on the custom component in Tekla Structures.

2. Fill in values into the component dialog. Note that any and all fields
which will have information sent back to them from Excel must be
empty — in this case, the Number of bars value field. All other default
values are sent to Excel.

’1

(2 Tekla Structures x4 sds [

Save Load < Defaults » w | Save as Help.

modify connection ype - FI

Parameters 1 | General | Analysis

Excel design Yes -
Diameter [12

Mumber of bars

Cower sides W
Cover top and battom [25.00]

Shearforce kN [30]

(oK ) (e | [ty | [ G | (/] [ Corce ]

Figure 4.1  Custom component dialog box

3. Click Modify. The compiler service will start in a separate DOS window
Normally Excel performs the intended calculations automatically. Since we
have activated debugging, however (see section 3.1), we can follow the
calculations step by step.

1. The Excel Inputs sheet pops up displaying the input values from the
component dialog. After the values have been set a small dialog box

Manual Excel Incorporation Into Custom Components
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4 Test the incorporation of Excel sheet and Component 17 (27)

appears telling you that the input values have been set. Click OK to
continue.

Microsoft Excel @

Input values are set

] 4

L= A

Figure 4.2  Input values set

2. Next, you will see all the values on the Component sheet update
themselves. Another dialog box pops up, informing you that the
component data has been set. Click OK to continue.

Microsoft Excel ﬁ

Component data set

oK

L A

Figure 4.3 Component data set

3. Finally, the output data is set and read. Another dialog box notifies you of
this occurrence. Click OK to continue.

Microsoft Excel ﬁ

Output values are read

oK

L= =

Figure 4.4  Output values

“ Excel may loop a few times before finishing if you are working
! \ with a custom component.

—

After Excel has gone through the calculation the values are transferred to
component and the component is updated accordingly.
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.‘
2} Tekla Structures x64 sds (1) L=
Save Load < Defaults > ~ | Saveas

modify connection type -
| Parameters 1 ‘ General | Analysis |
Excel design Yes -
Diameter na]
Murnber of bars

Covver sides [25.00]
[25.00]
130]

Cawver top and battom

Shearforce kN

oK ] [apab | [Modly | [ Ge | [F/T] [ Caneel ]

Figure 4.5 Modified custom component

5. Saving results and other editing

There are a lot of nifty features you can add to the Excel sheet! As an
example, below are instructions on how to create a macro function that saves
the calculation results in either .htm or .xls format.

5.1 Defining result file and path

The ‘ModelDirectory’ field in the Component sheet is automatically updated
according to the location of the component. Let’s change the definition of the
cell by defining a set folder to send the results to. The model folder itself being
the root folder, we will define a subfolder directory for the results.

1. Pick a vacant cell and write =C9 & "\" & "ExcelDesignResults". In
this case, C9 is the cell number of the ‘ModelDirectory’ field in the
Components sheet.
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component_template [Compatibility Mode] = Microsof

Home Insert Page Layout Formulas Data Review View

% \E\ Iﬁ Ej Ruler ! Formula Bar Cg @ 11 E E = Split | 1) View Side by Side —] %
| W Gridlines V| Headings ) " Hide | _1: Synchronous Scrolling | H
MNormal| Page Page Break  Custom Full Zoom 100% Zoomto Mew  Arrange Freeze Save Switch Macros

Layout  Preview Views Screen | ¥ Message Bar Selection | Window  All  Panes~ | Unhide |+ Reset Window Position | workspace Windows = -
Workbook Views Show/Hide Zoom Window Macros
@ Security Warning Macros have been disabled, Options...
| F10 - i frl =C9 & "\" & "ExcelDesignresults” |
By B & 1] E F G H
4 flags S0
5 Mumber of the connection jointnumber 144
[ Local x-coordinate of Connection up direction vector (connection symbol shows up direct up.x 0
T Local y-coordinate of Connection up direction vector up.y o
8 Local z-coordinate of Connection up direction vector up.z 1000
-
9 Model Directory ModelDirectory CATeklaStructuresModels. Result format: HTML
10 Results folderic \TeklaStructureshodels\ExcelDesignresulis I
11 Primary Secondaries LJ\}
12 attribute valug wvalue 1 value 2 value 3 value 4 valug 5 valug §
13 | Primary and secondary ids id 386 117
14 PartCoordinate System KX 12000 3000
15 |__y-coordinate of part origin (first end) point Ky 12000 12000
16 |__z-coordinate of part origin (first endipaint Jxz -500 -145
17 | x-coordinate of second end point of part yx 12000 12000
18 | y-coordinate of second end point of part Y.y 12000 12000
18 | z-coordinate of second end point of part y.z 5000 -145

Figure 5.1  Result file path definition

2. To save the file path and ID on the Calculations sheet as well, pick a
vacant cell and write:

=Component!F10 & "\" & ComponentID & ".htm"

(F10 being the cell definition for the earlier defined result folder on the
Component sheet.)
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Figure 5.2  Path definition on Calculations sheet
5.2 Recording and editing an Excel macro

The next step is to create an Excel Macro that publishes the document in .htm
format.

1. Go to the View tab in the Excel ribbon.

Home Insert Page Layout Formulas Data Review View
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Figure 5.3  View tab

2. Click the Macros button and select Record Macro...

___‘3 Wiew Macros
iﬂ Becord Macro...

E Use Relative References

Figure 5.4

Macro recording

3. Define a macro name.

Record Macro

Macro name:
[reco]

Shortcut key:

This Workbook E|
Description:
[ OK l’ Cancel
Figure 5.5 Record Macro

Ctrl+

|| Store macro in:

4. Click OK to start recording, then:

a. Click the Windows Office button.

b. Select Save as > Other Formats in the drop-down box.

7 Qpen

=
I é Convert

H Save As
@ Print
% Prepare
_£ Send

7/ Publish
— A

J“‘ Close

Figure 5.6

Save a copy of the document

E;' Excel Workbook
[Hl| Save the file as an Excel Workbook.

Excel Macro-Enabled Workbook

31| savethe workbook in the XML-based and
macro-enabled file format.

fx

E;' Excel Binary Workbook
|masa| Save the workbook in a binary file format
optimized for fast loading and saving.
@ Excel 97-2003 Workbook
| Save a copy of the workbook that is fully
compatible with Excel 97-2003,
ﬁ;‘ OpenDocument Spreadsheet
gl | Savethe workbook inthe Open Document
Format,
PDF or XPS
Publish a copy of the workbook as a PDF or
XPs file,
Other Formats

Open the Save {~dialog box to select from
all possible file

& W

[ 3 Excel options | X Exit Excel |

Save As — Other Formats

Cla
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c. Select Web Page from the Save as type drop-down box and click
the emerging Publish button.

Save as type: [WEb Page

|

Authors: Clive Robinson Tags: Add atag Title: 1042 version 1.01
Save: @ Entire Workbook Page title: | 1042 version 1.01 [F] Save Thumbnail
() Selection; Sheet
= Change Title...
Publish...

# Hide Folders Tools = [ Save } l Cancel

Figure 5.7  Publish Web Page

d. Select Item on Calculations from the Choose drop-down box and
pick Sheet All contents of Calculations

e. Change the File name file path so that the results end up in the
model folder — in this case the Exceldesignresults folder.

Item to publish
Choose: | Ttems on Calculations -
Sheet All contents of Calculations -

Publish as

File name: I J\environments ycommon \exceldesign\Exceldesignresults| I Browse. ..

[7] AutoRepublish every time this workbook is saved

[7] open published web page in browser [ Publish ] [ Cancel l

Figure 5.8  Publish as Web Page

f. Click Publish.

g. Go back to the Macros and click Stop recording.
The recorded macro publishes the Calculations sheet as a web page.
However, it is still a "dumb" macro that contiuously uses the same file name
and destination folder, effectively overwriting itself each time the macro is run.

We will therefore configure the macro script itself.

1. Goto Macros in the View tab and click View Macros in the drop-down
box.

2. Select the macro You recorded and click Edit. This opens the Visual
Basic editor.
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4% Book?2 - Modulel (Code)

=8 {ER (|

‘:Genara\]

j |Macr02 j

Sub Macro2()

' Macro2 Macro

.Publish (True)
.ButoRepublish = False
End With

End Sub

f

With ARctiveWorkbook.PublishCbjects.Add (x15ourceSheet, _
n"C:\TeklaStructures\15.0\environmenta\commonlexceldesign\Book2 . htm",
"Calculations", "", xlHtmlStatic, "component BeamToBeam 10588", "")

ChDir "C\TeklaStructuresModesls\16.1l\Excel test\DesignResults"

Figure 5.9  Visual Basic module

First, let’'s add a script that automatically creates the results’ folder into the

model folder (if necessary). Add

A}

Save Results Sheet

report folder = Worksheets ("component") .Range ("F10") .Value
Set fs = CreateObject ("Scripting.FileSystemObject")
new folder = fs.FolderExists (report folder)

If new folder = 0 Then

fs.CreateFolder (report folder)

End If

to the beginning of the main script as shown in figure 5.10. Notice that F10
refers to the predefined cell in the Component sheet which defines the folder
file path for the results (see figure 5.1).

4% Book2 - Modulel (Code)

|E=8 R ==

‘:General]

j |Macr02 ﬂ

Sub Macro2()

' Macro2 Macro

' Fave Results Sheet

new_folder = fs.FolderExists (report_folder)
If new folder = 0 Then

fs.CreateFolder (report_folder)

End If

report_folder = Worksheets ("component"”).Range ("F10") .Value
Set fs = CreateCbject ("Scripting.FileSystemCbject™)

.Publish (True)
.ButoRepublish = False
End With

End Sub

f

With ActiveWorkbook.PublishObjects.Add (xlSourceSheet,
"C:\TeklaStructures\15.0\environments\common\exceldesign\Book2.htm", _
"Calculations", "", xlHtmlS3tatic, "component BeamToBeam 105887, "")

ChDir "ChTeklaStructuresModels\1le.1\Excel test\DesignResults"

Figure 5.10 Adding script
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Another script must be added, one which defines whether the file is saved in
.htm or .xls format. If you select cell F9 on the Component sheet, you will
notice that the field is also named SaveReport.

Home Insert Page Layout Formulas Data Review View
D I@ = Ruler ¥| Formula Bar C% _] I, E E [ split 1 View Side by Side =_
W Gridlines ¥ Headings = % & Bl =y _i' Hide 44} Synchronous Secrolling l:“
Mormal| Page Page Break | Custom Full Zoom 100% Zoomto Mew Arrange Freeze . L - » Save
Layout Preview | Views Screen Message Bar Selection || Window  All  Panes~ _ Unhide | +14Reset Window Position | workspace \
Workbook Views Show/Hide Zoom Window
| | savereport | M I | HTML
El_] component_template [Compatibility Mode]
A B C D E F G

4 flags 50

5 Number of the connection jointnumber 144

6 | Localx-coordinate of Connection up direction vector (connection symbol shows up direct up.x 0

7 Local y-coordinate of Connection up direction vector up.y o

8 Local z-coordinate of Connection up direction vector up.z 1000

9 Model Directory ModelDirectory C:ATeklaStructuresModels. Result format: [HTML

10 END C:A\TeklaStructuresModels\ExcelDes
11 Primary Secondaries

12 attribute valug value 1 valug 2 value 3 value 4

13 | Primary and secondary ids id 386 M7

14  PartCoordinate System X 12000 3000

15 __y-coordinate of part origin (first end) point xy 12000 12000

16 |__z-coordinate of part origin (first end)point |x.z -500 -145

17 | x-coordinate of second end point of part VX 12000 12000

18 | y-coordinate of second end point of part Y.y 12000 12000

Figure 5.11 SaveReport

Add the following script to the macro script as shown in figure 5.12. If the
value in the ‘SaveReport’ cell is HTML then the file is saved with a
component ID number and a .htm extension.

If Names ("SaveReport") .RefersToRange.Value = "HTML" Then
Sheets ("Calculation") .Select
report path = report folder & "\" &

Worksheets ("component™) .Range ("C2") .Value & ".htm"

% Book? - Modulel (Code) == s
I:Generall j IMacroZ d

Sub MacroZz ()

il

' Macro2 Macro

'

" Save Results Sheet
report_folder = Worksheets ("component™) .Range ("F10") .Value
Set fz = CreateCbject ("Scripting.FileSystemCbject™)
new_folder = f3.FolderExists(report_folder)
If new_folder = 0 Then
fs.CreateFolder (report_folder)
End If

If Names("SaveReport”™).RefersToRange.Value = "HTML" Then
Sheets("Calculation™) .Select
report_path = report_folder & ", " & Worksheets ("component”).Range ("C2").Value & ".htm"

Wich ActiveWorkbook.PublishObjects.Add (xl5ourceSheet, _
"C:\TeklaStructures\15.0\environments\common\exceldesign\Book2 . htm", _
"Calculations", "", xlHcmlStatic, "component BeamToBeam 10588", "")
.Publish (True)

.AutoRepublish = False
End With
ChDir "C\TeklaStructuresModels\16.1\Excel test\DesignResults"
End Sub

T oy

Figure 5.12 HTML extension script
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Because of the added lines of code to the script which define where to save
the results as well as the name of the file to be saved, we need to edit the
original code a little bit to accommodate the changes.

Change the code from:

With ActiveWorkbook.PublishObjects.Add(xISourceSheet, _
"C:\TeklaStructuresModels111\Excel_test\ExcelDesignResults\Page.mht", _
"Calculation”, ", xIHtmIStatic, "component_beamtobeam_10588", ")

.Publish (True)
.AutoRepublish = False
End With

ChDir "C:\TeklaStructuresModels111\Excel_test\ExcelDesignResults"

To:

With ActiveWorkbook.PublishObjects("component_beamtobeam_10588")

.HtmIType = xIHtmlIStatic

.Filename = _
report_path

.Publish (False)
AutoRepublish = False

End With
% Book2 - Modulel (Code) & Book2 - Modulel (Code)
|:General] j ‘Macroz |:General] j ‘Macroz

Sub Macro2()
' MacroZ Macro

' Save Results Sheet
report_folder = Worksheets("component”).Range ("F10").Value
Set fs = CreateCbject("Scripting.FileSystemCbject™)
new_folder = fs.FolderExists(report_folder)
If new_folder = 0 Then
fs.CreateFolder (report_folder)
End If

If Names ("SaveReport™) .RefersToRange.Value = "HTML"™ Then
Sheets ("Calculation™) .Select

report path = report_folder & "\" £ Worksheets("component") .Range ("C2")

Tth ACLLVEWOIKDOOE. PUDI1SnUD ) ecLs . Add (RIB0ULCennest,
"C:\TeklaStructures\15.0\environments\common'exceldesign\Book2.I
"Calculations™, ", x1HtmlStatic, "component BeamTcBeam 10588",

.Publish (True)

.AutoRepublish = False

Sub Macro2()
' MacroZ Macro

' Save Results Sheet
report_folder = Worksheets("component”).Range ("F10").Value
Set fs = CreateCbject("Scripting.FileSystemCbject™)
new_folder = fs.FolderExists(report_folder)
If new_folder = 0 Then
fs.CreateFolder (report_folder)
End If

If Names ("SaveReport") .RefersToRange.Value = "HTML" Then
Sheets("Calculation”) .5elect
report_path = report_folder & "\ " & Worksheets("component") .l

With ActiveWorkbook.PublishCbjects ("component beamtobeam 10588")
JHtmlType = xlHtmlStatic
.Filename =

. report_path -

.Publish (False)

[End With AutoRepublish = False
[ChDir "C\TeklaStructuresModels\16.1\Excel test\DesignResults" End With
End Sub End Sub
=)= « =)=

Figure 5.13 Core script alteration

Remember to copy/paste the component name number value from the
original code to the new code (in this case, the
"component_beamtobeam_10588" part marked with red).

The only thing left is to define an option to save the file in .xIs format. Add the
following script to the macro script — if the value written into the ‘SaveReport’
cell is WorkBook, then the file is saved with a component ID number and a

Xls extension.
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Elself Names("SaveReport").RefersToRange.Value = "WorkBook" Then
‘Save Workbook

ActiveWorkbook.SaveAs Filename:=report_folder & "\" &
Worksheets("component”).Range("C2").Value & ".xIs"

End If
4 Book2 - Modulel (Code) [E=8|E=E 5|
|(Genera|] j |Macr02 j

Sub Macro2 ()
' Macro2 Macro

" Save Results Sheet
report_folder = Worksheets("component™).Range ("F10") .Value
Set fz = CreateCbject ("Scripting.FileSystemCbject™)
new_folder = fs.FolderExists (report_folder)
If new folder = 0 Then
fs.CreateFolder (report_folder)
End If

If Names ("SaveReport™) .RefersToRange.Value = "HTML" Then
Sheets ("Calculation").Select
report_path = report_folder & "\ " £ Worksheets("component").Range ("C2Z").Value & ".htm"
Wicth RectiveWorkbook.PublishObjects ("component beamtobeam 105387)
HtmlType = xlHtmlStatic
.Filename = _
report path
.Publish (False)
.AutoRepublish = False
End With

Elself Names ("SaveReport™).RefersToRange.Value = "WorkBook" Then
'Save Workbook

ActiveWorkbook.SaveAs Filename:=report_folder & "\" & Worksheets("component").Range("C2").Value &

-
End If _
End Sub
<
ol S I | 8

Figure 5.14 XLS extension script
Save the changes and close the editor.

Finally, test the macro by going to the Macros screen and selecting the
macro from the list.

Click Run.

Check that the macro created the wanted folder in the designated file path
folder.

5.2.1 Automating a macro

To make the created macro run automatically each time the component is
modified we still need to add a call function for it.

1. Select View Macros in the Macros drop-down box.
2. Select the StartCalculation macro.

3. Click Edit.

Manual
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% component_templatexls - Modulel0 (Code) EI@
|:General] j |SlartCaIcuIahon j
Sub StartCalculation()
End Sub

il

[51] —|

Figure 5.15 StartCalculation macro

el

figure 5.16.

4. Add a call for the previously created macro - in our case hamed
SaveResults - by adding the line of code call SaveResults as shown in

% component_template.xs - Modulell (Code)
|(General]

[E=5[Een ==
x| [startCalculation =
Sub StartCalculation() Tal
Call SaveResults
End Sub
SEd | oy
Figure 5.16 Call SaveResults

5. Save the changes and close the debugger.
6. Test the component.

O

Delete the ExcelDesignResults folder from the model folder.
O

Modify the component in Tekla Structures — the Excel macro
@)

should now automatically add both the folder and the result file

Check that the content is correct when the result file is made in
.htm format as well.
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Figure 5.17 Results in .htm format

6. Finalizing the creation of the component

Turn off debugging so that the Excel calculations work “behind the scenes”
again. Open Excel.vb and change the values back to their original state (see
section 3.1 for location of file and changed values).

Test the component once more — the calculation runs its course and the
results should be saved as before, but no windows nor dialog boxes should

pop up.
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