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Welcome to Revit Structure® 2010 Link to INDUCTA Softwares

This Link provides a powerful way to exchange data between Revit® Structure and
INDUCTA softwares. Models created in either programs can be easily visualized,
updated, and opened in the other program, ultilize respective features and functions in
either the area of modeling or structural analysing.

Currently two software programs from INDUCTA Engineering are supported by this
Link, SLABS 2009 and R/C Building 20009.

SLABS 2009 is an advanced version of INDUCTA's popular SLABS design program, it
provides FEM modeling and design of the suspended or on-ground concrete floor system.
In this new version, we introduce a new modeling method, so called Geometryline
modeling. It allows the user to import or define model boundaries of any shape using
Geometrylines. By using this new feature, INDUCTA software will be able to import or
export Floor elements with Revit Structure 2010.

R/C Building 2009 program is a 3D modeling and analysis package, coupled with its
wide range of design features, it automatically calculates the lateral loads (wind

and earthquake load) and torsion effect, performing the columns design, soild-structure
interaction calculation and construction stages analysis, etc.. This new version also
supports the Geometryline modeling.
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After the installation of Revit INDUCTA Link program, the program will include an
initialization block to the end of Revit.ini which is under the Revit structure 2010
program folder:

[ExternalCommands]

ECCount=1

ECClassNamel=RevitinductaLink.Command

ECAssemblyl= Link_path & \RevitinductaLink.dll

ECNamel=INDUCTA-Revit Data Exchange

ECDescription1=Implementation of Data Exchange between Autodesk Revit Structure
and INDUCTA Softwares

Note: Link_path will be the installed RevitInductaLink path. User does not need to worry
about inserting the above text, it will be done automatically during the installation.

Then after starting Revit Structure 2010, the Revit Structure Link to INDUCTA
Software will be created on Revit Structure2010's menu bar, under " Add-Ins| External
Tools | Inducta-Revit Data Exchange"
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The following program window pops up when clicking the Data Exchange button.
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To import models prepared in SLABS or R/C Building programs, user can click on the
respective button to specify the file. But if there is a project opened in Revit at the

moment, importing will not work. User will be advised to close the project first and try
again.

To export a Revit model, user should click on the "Read Elements..." button inside the
"Export"” group box as shown above. After successfully reading in all the information
(supported by this Link) about the model, two buttons for exporting will become enabled.
User can choose "All levels” from the "Level to export™ combobox and "Export to R/C
Building 2009" button will then become available; or user can specify a level from the
combobox, and as expected the button for "Export to SLABS 2009" will become enabled.

Currently the link supports the following data during exchange:

o Slabs
° Beams
. Columns



Walls

Area loads

Line Loads

Point Loads

Load Cases

Load Combinations
Level



3. Import a SLABS 2009 model into Revit
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1. Creating a SLABS model

1) SLABS model using 4-Node Slab Panels

In SLABS 2009, we have two methods to allow the user to model Slab panels. First
one is implemented by previous version (SLABS 3.5, SLABS 4), which only allows 4-
node polygon slab panel to be used. The model prepared using this method is fully
supported by this Link.
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Below is an example:
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(model constructed using 4-node slab panel method can be imported to Revit
Structure 2010 without problem)

2) SLABS model using new Geometry line modeling (Recommended)

SLABS 2009 (along with R/C Building 2009) has introduced another modeling method -
Geometryline modeling, which allows irregular shape boundary to be defined. To
understand the concept, please check the explanation from our website: Geometryline
modeling concept .

To create a SLABS model using the Geometryline modeling method, the "Editing Rules"
under the "System Settings" window should be set to "Geometry Lines (Polylines)" (see
above figure) , also, "Revit Structure Compatible™ checkbox below should be ticked.
When defining geometry lines, we can define it either as a closed or an open polyline, but

for a model to be used in Revit Structure, when should always construct a slab panel as
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a closed polyline. This is a key difference to be noted between a regular SLABS 2009
model and a Revit Structure-Compatible SLABS 2009 model.

To specify the property for the slab panel (closed polyline), select the line, right click,
and select "Set properties (Revit)" from the context menu.
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In the pop-up window, user can specify the thickness, offset and pressure loading for this
slab panel. Program also support multiple selection of slab panels, which enables the one-
off set up the common properties.
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Note that overlapped slab panels are also supported in SLABS 2009 and R/C Building
2009, the thickness and pressure properties of the overlapped area will be added up once

meshing operation is performed.

Step 2: Open the Link window from Revit Structure (Add-Ins|
External Tools | Inducta-Revit Data Exchange):

Click on the "Import SLABS 2009 model " button inside the import pane, and select the
SLABS 2009 data file you just saved to be imported. A progress bar will indicate the
status of the imporing process. If it is successful, close the Link window, and the model
should be shown in Revit window.
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(a SLABS 2009 model that has been imported to Revit Structure 2010)



4. Import a R/C Building 2009 model into
Revit
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Note: R/C Building 2009 and SLABS 2009 share same modeling method for slab panels.
Some text below may have appeared in article "Import a SLABS 2009 model into Revit".

1. Creating a R/C Building model
1) R/C Building model using 4-Node Slab Panels

In R/C Building 2009, we have two methods to allow the user to model Slab panels.
First one is implemented by previous version, which only allows 4-node polygon slab
panel to be used. The model prepared using this method is fully supported by this Link.
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Below is an example:



|§' RIC BUILDING 2009 - C:3RewitLinkExamplelbuilding. rcb
File  Input CAD  Edit Solve  Results  Reports Tools Setkings Help

J L_:‘:H_'hﬂlj |£ g@é@ﬂ X?*E' Load Case T =
TR | | |

.........................

SEREERE A ot Y B Y | S A

_____ BN S a5 e 5 o N R -[5]

3|

Building elewation [tatal):
Building elevation [above
Levels 14

Colurmnz: 418

Beams: 1

Wallz: 348

Slabg: 441

H
HONEIE

34,790 v 38,311 Gx 35 G 33 232,46 (25,96)




30 Geometry View

R ange
Frorm | Fioof w |
To | Easemert 2 v |

[ Deformed Shape ]

Slab
Beam
,"1_% Wiall
= | Tt Calurnn
ﬁ#ﬁﬁ - _ [] Explode
N -
:‘h|h B : -A'I'
| S NEN N7L
e e _ ’.!T sl v |
Eo |"“I|"-"."'I.‘ |’,.
SEH Ne
> Eé i [FO wie BP® soid
h‘h ’e @f’{:} Fender E’ () Hide
N 0 s
| Clozes::»

(model constructed using 4-node slab panel method can be imported to Revit
Structure 2010 without problem)

2) R/C Building 2009 model using new Geometry line modeling
(Recommended)

R/C Building 2009 (along with SLABS 2009) has introduced another modeling method -
Geometryline modeling, which allows irregular shape boundary to be defined. To
understand the concept, please check the explanation from our website: Geometryline
modeling concept .

To create a R/C Building model using the Geometryline modeling method, the "Editing
Rules™ under the "System Settings"” window should be set to "Geometry Lines
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(Polylines)" (see above figure) , also, "Revit Structure Compatible” checkbox below
should be ticked. When defining geometry lines, we can define it either as a closed or an
open polyline, but for a model to be used in Revit Structure, when should always
construct a slab panel as a closed polyline. This is a key difference to be noted between a
regular R/C Building 2009 model and a Revit Structure-Compatible R/C Building 2009
model.

To specify the property for the slab panel (closed polyline), select the line, right click,
and select "Set properties (Revit)" from the context menu.
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In the pop-up window, user can specify the thickness, offset and pressure loading for this
slab panel. Program also support multiple selection of slab panels, which enables the one-
off set up the common properties.
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Note that overlapped slab panels are also supported in SLABS 2009 and R/C Building
2009, the thickness and pressure properties of the overlapped area will be added up once

meshing operation is performed.

Step 2: Open the Link window from Revit Structure (add-Ins|
External Tools | Inducta-Revit Data Exchange):



Click on the "Import R/C Building 2009 model " button inside the import pane, and select
the R/C Building 2009 data file you just saved to be imported. A progress bar will
indicate the status of the imporing process. If it is successful, close the Link window, and
the model should be shown in Revit window.

m L2

M Sl
Home Inzert Annotate

External Track
Tools ™ Changes ™

Project2 - Project br... (X]
=0, Views (all)
=~ Structural Plans
Basement 2
Level 2 - Analy
= 30 Wiews
View 1 - Anal
=) Elevations (Buildin
East
Marth
South
West
Legends
FE schedules/Quantitic
sheets (all)
2 Families
[®] Groups
&2 Revit Links

Autodesk E...
Modify  Analyze

Tvpe 3 keyword or phrase

Architect & Site Collaboate  View

< | b 1:100 B GHEE w2 8 £
Click. ko select, TAB for alternates, CTRL adds, SHIFT unselects. Press & [

(a R/C Building 2009 model that has been imported to Revit Structure 2010)

Note:



Material setting and load case, load combination etc., these building information will be

imported correctly into Revit Structure 2010.
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5. Export a Revit Model to SLABS2009 or
R/C Building 2009
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Step 1. Create/Open a model in Revit Structure 2010.
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Step 2: Open the Link window from Revit Structure (* Add-Ins| External Tools |
Inducta-Revit Data Exchange"):

Step 3: Click on the "Read Elements..." button inside the export pane, the Link will start
to extract all the data information from the underlying Revit model. A progress bar will
indicate the status of the reading process. Depending on the size of the model, this may
take longer if there are many elements in the model. When it is done, "Export to R/C
Building" button will be enabled. By clicking this button, user can specify the name and
the location of the output file and proceed to export the Revit model to a R/C Building
file. If the user chooses to export only one floor to the SLABS 2009 program, he can



select the level from the "Level to export” dropdown box, and then proceed to save it to a
SLABS 2009 data file.
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Step 4: If Export the model to R/C Building 2009. Open the target file in R/C Building.
Note that, default editing rule is set to "Geometry lines"” (see "Import a R/C Building
model into Revit") . A warning message will appear:

Wanning - RevitLink exported data file
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L




which asks the user to Mesh the model in order to retrieve slab thickness, offset, type
and pressure information. Note also, since Footing is not supported in this version of the
Link, user should manually assign footing (“vertival support” property) for relevent
elements (columns and walls) in order to make the model analisable.

See the example below what the exported model will be looked like in the R/C Building:
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After reviewing the model, it is now ready to be analysed!



6. Rules
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It has to be noted that in order to make a complete link between REVIT and INDUCTA
software packages, the models created in REVIT Structure should be compatible with
INDUCTA programs. Therefore, the following rules are recommended to be followed by
the REVIT user.

Rules to build a REVIT model in order to export it to SLABS 2009 or R/C
Building 2009 :

1) SLABS 2009 and R/C Building 2009 software are for the analysis of reinforced
concrete structures. Therefore the elements created in REVIT should be concrete.
However the slab and wall elements will be imported regardless of their material. Please
note that this does not apply for the column and beam elements (they should be concrete).

To allow the link to recognize the column and beam elements, the family name text of
these elements should contain "Concrete” or "CONCRETE" or "concrete". User is
suggested to use the built-in family symbol for the structural columns or beams, such as
""M_Concrete-Rectangular-Column®, "Concrete-Round-Column", "Concrete-Square-
Column™, "M_Concrete-Rectangular Beam".

2) Slab elements should be created as closed polygones in REVIT, otherwise they will
not be exported.

3) Slab elements should have the analytical equivalent, it means that the created slab
element should be visible in the analytical model in REVIT.

4) Beam, slab, poinload, lineload and areaload elements should be defined on a level in
order to be exported by the link.

5) The user should define the floor levels at actual floor levels of the building, as it
would be defined in a structural analysis program such as R/C Building.

6) Footing data exchange is not supported by the link.



7) The link supports only rectangular and circular shape columns. The family name
should include text such as "Circular" (or "Round") for the circular shape columns, such
as the built-in "Concrete-Round-Column".

Rules to build a model from SLABS 2009 or R/C Building 2009 in order to be
imported to REVIT:

1) Each loading should belong to one load case and the user should make sure that the
load case label is not empty.



/. Notes
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1) Currently the link supports the following data during exchange:

Slabs

Beams

Columns

Walls

Area loads

Line Loads

Point Loads

Load Cases

Load Combinations
Level

2) Slab elements created on top of other slab elements (as layers) can be idendified by the
link.

3) Each slab element exported to SLABS 2009 or R/C Building 2009 is converted to a
group of geometrylines (in form of closed polygone).

4) Average of the end offsets will be used by the link for the beam elements.

5) Beams defined in REVIT as continuous beams that span over multiple supports will be
exported.

6) Columns and walls that span multiple levels will be divided into floor height
pieces. The link also supports the continuous walls.

7) SLABS 2009 and R/C Building support 10 and 20 Load Cases and Load
Combinations respectively.

8) Load nature is not currently included in R/C Building, however it is available in
SLABS 2009

9) Material properties of the concrete (such as modulus of elasticity etc.) will be
exported to SLABS 2009 and R/C Building 2009 . Up to 20 material types (concrete) are
supported.



10) Footing data exchange is not supported by the link.
11) The link supports only rectangule and circular shape columns.

12) To enable the successful importing of model into REVIT Structure 2010, at least one
concrete material type should be loaded into the program by the user, for example,
material type name "Concrete - Cast-in-Place Concrete - 35 MPa". Usually by default,
Revit Structure 2010 should preload this, but for some cases, it might not. So it is
important to ensure Revit has one material type whose name contains "Concrete” and
"Mpa" to be present while importing R/C Building 2009 or SLABS 2009 data



