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Introduction

This guide establishes guidelines for the optimum communication between the
architectural modelling application REVIT, and CYPE’s specialist technical programs.

This communication is based on the IFC format (acronym for INDUSTRY FOUNDATION
CLASSES). IFC is an open data exchange format in the architecture, engineering and
construction sector. It is free to access (as it does not depend upon any particular
developer), and it allows for the exchange of model information between applications from
different developers.

It is not possible to develop efficient BIM models without taking into account the intended
BIM USES from the start. In this case, by not including the requirements of the IFC format
and of the CYPE tools as another BIM Use upon starting a new project with REVIT, it will
lead to the appearance of interoperability problems that can end up halting the workflow.
This is because there are two types of possible interaction with an IFC- viewing the
information that it contains (e.g. with an IFC viewer) and working with this information
(e.g. with CYPE's analysis solutions). Whilst the first case is relatively easy to achieve, the
second interaction is very sensitive due to differences in the internal information structures
of each software program.

The IFC format is capable of transferring data from one application to another, but this
does not mean that this data follows the fundamental internal norms of the software
which it is transferred to. For example, general purpose software like Revit or Archicad,
allow the user to model elements in various ways. Such flexibility is possible because they
do not have to respond to complex specific calculations for detailed code justifications. On
the other hand, in CYPE's solutions there is usually only one way of modelling elements -
the one which offers greater guarantees in the analysis processes of that tool. It is
important to take these restrictions into account when choosing the way in which to model
in the general purpose software if there is to be good communication.
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2.1

IFC concepts

IFC terminology and structure

At CYPE we work so that the technician does not need to know in detail the internal
structure of the IFC, automatically facilitating its “correct” generation from the modelling
tools available in each program. Nevertheless, for a greater understanding of this guide
some basic concepts surrounding this term will be clarified.

IFC is a format developed by the buildingSMART initiative for projects where there is
collaboration between users of BIM applications made by different providers. This implies
working in an Open BIM workflow as it does not depend on formats belonging to specific
developers. The most up-to-date version is IFC 4 (major release), which complies with ISO
16739:2013. Just like with all "BIM” formats, the IFC format contains geometric entities
with associated information in the form of parameters. These entities are grouped into
CLASSES and TYPES. CLASSES are a general grouping of elements according to what they
are (walls, floors, roofs etc.), associating attributes and dependencies to them. TYPES are a
more specific grouping within classes, that distinguish between their individual specific
components (for example, the CLASS I[fcBeam, that describes any type of beam, hosts
various specific TYPES of beam, such as BEAM, JOIST, HOLLOWCORE, LINTEL, SPANDREL,
etc).

The standardised system of CLASSES and TYPES is fundamental during the import of an IFC
as they are the programs’ way of finding the entities that they need. For example, a
structures application will search for a series of classes and types (e.g. IfcColumn) in order
to import, interpret and work from. Each CLASS is also assigned a default and standardised
set of basic parameters known as P-SET. For instance, the CLASS IfcWall is assigned a P-SET
that contains parameters such as U-value, Load-bearing, Sound insulation class, Fire
behaviour, etc. This is a set of data relevant to that CLASS that will be displayed in viewers
and worked with in programs that import IFC.

Each IFC file is assigned a MODEL VIEW DEFINITION (MVD); this is its function (what that
IFC will be used for), so that its data is organised and optimised for that purpose. A
structural MVD will mean that the IFC only contains information relevant to the analysis
and calculation of the project’s structure.
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2.2

Features of a Revit IFC

In an IFC there are 3 types of element that Revit is capable of exporting according to the
geometric operation with which they are generated:

1. Extrusions: of a straight extrusion profile.
2. Sweeps: through a direction vector.

3. B-rep: Boundary Representation. They can either be vertices with coordinates in space
that join with the edges and form the object, or NURBS surfaces.

The three previous entities are correctly represented in the three-dimensional space of the
IFC and can also be used for model coordination jobs. Each element, independent of the
way the geometry has been generated, will have its own corresponding IFC class and type.
For example, there can be a wall element of the class “IfcWall” that is a simple extrusion,
but also an “IfcWall” that is a B-rep. In both cases the “IfcWall” could have exactly the same
properties.

However, it should be remembered that each software program has its own rules
regarding the generation of geometry. In general, the simpler the geometrical definition of
an element, the more possibilities there are that another application is able to recognise
the entity and continue working with it. The easiest are simple extrusions, whereas B-Rep
are the most complex entity.

Due to the structure of Revit's IFC exporter, when you export to IFC it will attempt to
generate almost all of the entities as a simple extrusion profile. Only in cases where it is
impossible to geometrically define them as an extrusion, the surface will be exported as a
sweep, and in final instance, as a B-rep.

All of this is especially relevant to the way in which you model within Revit. Achieving a
model which is capable of exporting itself entirely as a simple extrusion will greatly
contribute to good communication with other tools, including CYPE's suite of programs.
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3.1

Revit - CYPE Workflow

General settings

The IFC format allows information to be exported from a specific application to other
applications of other developers, in order to view and work with the information. The most
important thing in the REVIT-IFC-CYPE workflow is the optimisation of the information that
is exported to subsequent applications. This means that:

1.

It is safest to export simple models, when you have the basic architectural elements
relevant to development in specific applications (walls, partitions, slabs, doors,
windows, etc). This does not mean that a detailed Revit model cannot be exported -
section 4.1.2. Mapping settings details how to specify which entities to export to IFC.
Nevertheless, exporting a simple model is the best way to guarantee a fluid
interoperability.

Model as much as possible according to the guidelines laid out in this guide. Each
software program has an internal structure and logic designed for its correct
operation, with different accuracy levels according to its function. Revit is a general
purpose program, where there are various ways of doing things. However, it will be
necessary to choose the work method where the structure of the entities is similar to
the structure of the specialised applications. These applications require greater
accuracy when carrying out calculations and code justifications of structures, energy
analysis, acoustic analysis, installations, etc.

Finally, it must be kept in mind that CYPE has two types of program - those that allow the
modelling of architectural elements (CYPECAD MEP, IFC BUILDER), and those that do not
(CYPETHERM, CYPEPLUMBING, CYPELUX,etc.). Exporting to the second type is a lot easier

than to the first. If you want to
transfer your Revit model to a
non-modelling application it can
be successfully exported even
without  following  all  the

o
'REVIT

Other Revit entities

kY

Columns.rfa / \
guidelines in this guide. As a Walls.rvt IfcColumn CYPE Columns
Floors.rvt
eneral rule, the more complex . IfcWall CYPE Walls
8 . P Windows.rfa IfcSlab CYPE Floors
the exported IFC is, and the more Roofs.rfa lficWindow CYPE Windows
features that the CYPE application ~ \_Ft¢- IfcRoof / CYPE Roofs
has where you want to export to, Etc...
the more accurate the model has Other CYPE CYPE
to be to achieve the best entities

interoperability.

/
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3.2

Open BIM plugin for Revit

The best way to export to IFC to guarantee an optimal communication between CYPE
applications is to use the free export PLUGIN, available on the BIMserver.center STORE.

This PLUGIN facilitates the configuration of the IFC exporter integrated into Revit, allowing
a direct link with our project on BIMserver.center. The default configuration of this plugin
will function in the majority of cases, as long as the suggestions in this guide have been
followed. You must keep in mind that the possible limitations in the exportation process
are inherited from Revit's IFC exporter, developed by Autodesk.

Project selection X
Collaborate  View Manage Add-Ins  Modify (e 2
B F 8
) o BIMserver.center
v Open BIM collaboration | Convert RFA  About Formit  Revit Lookup
b to Formit %
nitor er Revit Looku
g)’. Collaborate on Open BIM project 5 Connected as
CYPE Soft
co 2
@ Link Open BM project Collaborate on Open BIM project
~ A local location can be selected for the project or you can use the
C onsult project statu BlMserver.center to share the project with other collaborators
Once the project has been created, an IFC file of the current
0 N model will be generated.
Cancel collaboration in Open BIM projeqd N 1
Qﬁ Select project Qg Create new project
~”
Export the IFC file agair
|Project:
CH; iate Open BIM project ‘
www.bimserver.center
Show Open BIM project information panel
Convierte entidades a nativo (En prueba) Concel

By clicking on COLLABORATE ON OPEN BIM PROJECT two options appear:

1. Select an existing project- if there is a project on BlMserver.center where we want to
take the exported IFC we can select it by clicking on this option. It will open a pop-up
menu with a list of projects.

2. Create a project on BlIMserver.center. It is possible to create a new project on the
platform directly from Revit in a matter of seconds.

In both cases, an IFC will be exported that is uploaded to the cloud, and will allow for
collaborative working and synchronisation with other IFCs uploaded to the same project -
both those developed in CYPE programs and those created by another tool which are
connected to the project.

When opening any CYPE application you can link directly to the project and its files and
continue working as usual with the information you have generated in Revit. Furthermore,
when the Revit file is synchronised with BIMserver.center you will be able to link the IFCs
that already exist in this project, or those that will be added later, having access to all the
information that they contain (for example, the element and material specifications
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3.3
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resulting from the analysis of the structure and installations). This last point is explained in
more detail in point 10 of the guide.

Analysis of possible export errors

On occasions it is possible that the import to CYPE programs is not as expected and it is
unclear why. When exporting the IFC with the PLUGIN and uploading it to
BIMserver.center, a local IFC file is generated that serves as a conduit between Revit and
the cloud. This file is found by default in C:\ bim_projects\ user XXXXX\ proy_ XXXXX
(although this directory can be edited from the BIMserver.center synchroniser). There will
be a folder structure that serves for organising the different files and establishing a good
connection with Revit.

From here, the IFC file can be opened with any free IFC viewer (e.g. the BlMvision free
viewer, available on BIMserver.center) and checked that all the geometry necessary to carry
out the analysis in CYPE software has been exported - if it has been exported in its correct
position, if it has the correct features etc. For example, it is essential that IfcSpaces have
the 2" Level Space Boundaries defined in order to carry out the energy analysis with this
IFC model.

Additionally, and as a general rule, the most difficult export is to modelling programs
such as CYPECAD MEP or IFCBUILDER: however, in this case it will be possible to
solve this problem within these same programs, remodelling the parts that have not
been correctly exported.

The goal is not to achieve an identical copy of Revit's geometry in CYPE programs, but
rather to obtain a model with the necessary and sufficient information to carry out the
relevant analyses and calculations.
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4.1

General settings

Mapping settings

The MAPPING TABLE for IFC export is a table that determines the translation from REVIT native
entities to IFC entities. This table can be found in Revit > Export > Options > IFC Options.

For a correct export ensure that the necessary entities for the desired analysis
model and the correct equivalence between entities are exported.

The following table defines which REVIT entities need to be exported to which IFC entities
depending on the applications to which the model is to be exported.

The goal is NOT to reproduce the entire Revit building in IFC, but rather to extract from
the model the necessary information to carry out certain actions with specific tools.

Quality level of the
architectural model

=S
=52
(=]

Edges

IFC Builder

Space boundaries

Doors / Windows
Traditional BIM

applications

Construction elements
Spaces

Floors

Quality level required

_\(\éa & <& & \\Y-L _&\\&, &
& by applications
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I
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&
& &

&
§
&
o
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The graph above shows the amount of information that travels in the IFC (vertical axis), and
how much of this information needs to be interpreted as native by the different disciplines
of the project (horizontal axis).

Traditional BIM tools (Revit) are not capable of exporting the space boundaries (IfcSpace)
needed, for instance, for accurate thermal analysis as well as the information needed to
interpret thermal/acoustic bridges. However IFC analysis tools are continually improving
and at CYPE we are working on a tool capable of interpreting this missing information to
incorporate it automatically into the project. Alternatively, you can use the free BIM tool,
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IFC BUILDER, or CYPECAD MEP, that guarantee a model which exports the maximum
amount of information recognisable by the CYPE suite for these types of analysis.

A 2 0 A @ OFE] - - asddidsfasd

Architecture  Structure  Steel Systems Insert  Annotate  Analyze  Massing & Site  Col
&|E| Creates exchange files and sets options. Vista .=.=
_ S Acerca de... Launch WSM
Tamily TO a Text [.IXT) Tie.
Cynee
GEL  gbXML r WorksharingMonito
= Saves the model as a gbXML file.
!B Open »
11 3D
e Level © (30}
Saves an IFC file.
E Save
~ ODBC Database
t,, 4 Saves model datato an ODBC
g Save As » database.
ETST Images and Animations
* Export » m Saves animations or image files. '
Reports
Print » Saves a schedule or Room/Area 3
™) report.
% Options 2 Export Setups DWG/DXF
Close Sets export options for CAD and IFC, . .
Export Setups DGN
. Options Exit Revit \ e IFC Options
IFC Export Classes: C\Users\pregavie\Desktop' exportlayers-ifc-1A>Lbd
. ~ Load...
Revit Category IFC Class Name IFC Type
Filled region IfcAnnotation SETEE
Fire Alarm Devices IfcAlarmType Cave As...
Flex Ducts IfcDuctSegment FLEXIBLESEGMENT
Center line IfcDuctsegment
Pattern IfcDuctSegment
Flex Pipes IfcPipeSegment FLEXIBLESEGMENT
Center Line IfcPipeSegment
Pattern IfcPipeSegment
Floors IfcSlab
Commaen Edges IfcSlab
Cut Pattern IfcSlab
Finish 1 [4] IfcSlab
Finish 2 [5] IfcSlab
Hidden Lines IfcSlab
Interior Edges IfcSlab
Membrane Layer IfcSlab
Slab Edges IfcBuildingElementProxy
Structure [1] IfcSlab
Substrate [2] IfcSlab
Surface Pattern IfcSlab
Thermal/Air Layer [3] IfcSlab
Furnitura rFurnitire e
Conce =
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4.2

Levels

In Revit, it is common to work with several levels on the same floor - at least an
architectural/ finished floor level, and one structural level. However, most of the analysis
and calculation programs in the CYPE suite are designed to work with only one level per
floor - that of its specific function.

To avoid excess floors in CYPE programs simply uncheck the “building story” instance
parameter for those levels that are not relevant for the analysis to be carried out.
That way, those floors will not be exported and you will be able to continue working only
with the necessary levels with the specific tool.

Be careful when exporting to modelling programs such as CYPECAD MEP or IFC
BUILDER - the levels that are not exported cannot be used as a reference for the
upper or lower boundaries of the walls.

Another alternative solution would be to leave these levels unchecked when importing the
model to calculation programs.

Level C

Properties X 50
- Level 3
- 6000 @
Level o
8mm Head
Levels (1) v 9@ Edit Type
Constraints A Level B
Elevation 0.0 3050
Story Ab Default S — Level 2
: ry ‘ ove efau o0 @
Dimensions A
Computation Height 0.0 :
Extents A
Scope Box None
T A
Identity Data A Lovel A
Name Level 1 50
Structural ] _ - Level 1 G
[ Building Story i | | 0
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4.3

Rooms

The rooms are one of the most important entities, since they are the basis for many of the
calculations and analyses that can be performed on the BIM model. It will be essential to
define them correctly in order to ensure their accurate export and analysis by applying the
following measures:

1. Deleting unplaced rooms and spaces.

When a room is deleted from any view in Revit it is deleted from the 3D space but it
remains present in the project. To completely delete a room in a Revit project it needs to
be done from the schedule. In order to do this, go to View > Create > Schedule, and create
a schedule/quantities table including at least the area. The rooms that are not placed on
the floor will have the value “not placed”. From here they can be deleted, removing them
completely from the project.

m Architecture  Structure  Steel  Systems Insert Annotate Analyze Massing & Site  Collaborate  View Manage Add-Ins  Modify D~

N = 208 | & ) iz Y
b (s & &FE O O e RO ~ I (=5 & %5 B/
Modify View _ Visibility/ Filters [ Thin Show Remove Render Render Render 3D Plan Drafting Duplicate  Legends | Schedules
Templates Graphics Lines | Hidden Lines Hidden Lines inCloud Gallery View ™ > Views % View View Y: s

Select v Graphics ¥ Presentation Create
Properties X [ Level1 & (30} X % East

@ 3D View v
3D View: {3D} v £8 Edit Type
Graphics A A
View Scale [1:100 |
Detail .Level Medium
Parts Visibility Show Original
Visibility/Graphics Overrides Edit...
Graphic Display Options Edit...

=Room Schedule=
A B C D E F
Name Level Volume Number Perimeter Area

Room Mot Placed Mot Placed 1 Not Placed Mot Placed
Room Not Placed Mot Placed 2 Not Placed Mot Placed
Room Not Placed Not Placed 3 Not Placed Not Placed
Room Mot Placed Mot Placed 4 Not Placed Mot Placed
Room Mot Placed Mot Placed 5 Not Placed Mot Placed
Room Not Placed Not Placed [} Not Placed Not Placed
Room Mot Placed Mot Placed 7 Not Placed Mot Placed
Room Mot Placed Mot Placed ] Not Placed Mot Placed
Room Not Placed Not Placed 9 Not Placed Not Placed
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2. Adjusting the upper room boundary to the lower edge of the upper slab.

Currently, Revit's IFC 4 exporter has limitations when exporting rooms bounded by floors
and ceilings. As opposed to IFC 2x3, it is not able to correctly “trim” the shape of the room
with its horizontal bounding elements. This means that after exporting the IfcSpace will
ignore its clash with the slabs. Therefore, to ensure that the volume of the room is correct
when exported to IfcSpace, a higher negative offset equal to the thickness of the slab must

be entered. This consideration is only necessary for the development of thermal and
acoustic studies.

Properties X O Section 1 x

R |-

|RDGIB[‘|'_I -.v| Bé Edit Type
Constraints . A A
_Level jLevel1

Upper Limit [Leel?
Limit Offset 1-0.4000 I
;a;e ;set o000

Di 3 &
Area 92.160 m*
Perimeter 38,4000
Unbounded Height 2.6000
Volume 239.616 m*
Computation Height 0.0000

Identity Data 1y
MNumber 10

T v

0.400C

Project Browser - asdfadfad sfaasdfadfad sfa s a a as dafasdaasdfad... X
=10, Views (all) ~
{ El - Floor Plans ]
’ Level 1
- Lewel 2
. site
& Ceiling Plans
-~ Level 1
o Level 2
= 3D Views
.- {30}
) Elevations (Building Elevation)
. South -
() Sections (Building Section)
| [{F Legends
=8 Schedules/Quantities (all)
| Room Schedule -

EE — N

0.000C

CYPE-Revit Interoperability Guide / 14



(3
R

3. Checking that the volume of the rooms are being computed.

To guarantee that the areas and volumes correctly export to IFC, it is advisable to go to
Architecture > Room and area and click and open the dropdown menu > Area and
volume computations. Once you have accessed the area and volume computations menu
the “areas and volumes” and “at wall finish” options should be marked.

Architecture  Structure  Steel  Systems  Inset  Annotate Analyze Massing&Site  Collaborate View Manage Add-lns  Modify @+

D@@ g | FEEHEE B ODANG X B G 7 e

B
m ¥
Modify] Wall Door Window Component Column  Roof Ceiling Floor Curtain Curtain Mullion  Railing Ramp Stair Model Model Model Tag  Area Tag By Shaft Wall Vertical Dormer Level Grid
" " T " System  Gnd N Tet Line Group Room " Area Face
Select ~ Build Circulation Model Opening Datum
(%, Color Schemes
Properties X O Section 1 X Ly Area and Volume Computations
1 Room & Area
Q Section Area and Volume Computations
Building Section Specifies how areas and volumes are calculated, and creates area
schemes.
Section: Section 1 | £8 Edit Type
Volumes are computed at finish faces
Graphics A A
View Scale i For room areas, you can specify whether they are computed
Caie Va7 0 . using the wall finish, wall center, wall core layer, or wall core
= . - . centes
Display Model Normal i
Detail Level Coarse ! P T T
Parts Visibility Show Original i
Visibility/Graphics Overrides Edit...

Area and Volume Computations

Computations  Area Schemes

Volume Computations

Volumes are computed at finish faces.
() Areas only {faster)

(®) Areas and Volumes

Room Area Computation
(® at wall finish
(O atwall center
() At wall core layer

() at wall core center

Cancel Help
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4.4

Walls

It is advisable to observe the following guidelines to ensure that the walls are correctly
exported from Revit to IFC and that the entities are legible by CYPE software.

1.

The use of upper and lower constraints for slabs and roofs, avoiding the modification
of the wall profile sketch.

It is recommended that the walls go from level to level and that there is a wall per
floor. This is especially important when exporting to modelling programs like CYPECAD
MEP or IFC BUILDER. Otherwise the results of the import in these programs may be
unpredictable.

The use of the wall opening by face tool instead of drawing openings in the sketch of
the wall.

Offset | 0.0000 [ Radius:
X | 3 30} x

~| BB Edit Type
2 A

37000

NO

It is imperative that the walls are a single integral element in layers- as is outlined in
Autodesk’s official documentation. It is not recommended to work with exported
models where each wall layer has been modelled as a separate and independent wall
type/instance.

It is preferable to create linear walls instead of walls by face. If the export is carried out
to non-modelling programs (like CYPECAD MEP or IFC BUILDER), it will also be possible
to export more complex walls, with the limitations inherited from Revit's IFC exporter
developed by Autodesk.
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REcHG-R-7-Q 2-7 0 A @-2[F " @ = asdhd
Architecture  Structure  Steel  Systems Insert Annotate Analyze Massing & ¢

11 59|0 EE I FEGW®WE

Modify| | Wall | Door Window Component  Column Roof Ceiling Floor Curtain Curta

b X 4 System  Gric
Select « | Build
U Wall: Architectural
Wall: Architectural (WA)
Properties Q Wall: Structural Creates a non-structural wall in the building model.
~— Use the Type Selector to specify the type of wall to create, or use
@ !' Wall by Face the default type to create a generic wall and specify a different
wall type later.
3D View: { % Wall: Sweep »
Graphics
View Scal % Wall: Reveal
Scale Value—T TOR
Detail Level Me .
Parts Visibility She
Visibility/Graphics Overrides i)
Graphic Display Options |
et ionion . | 0
Bl ookt SR By i
Default Analysis Display Style  :No
Sun Path ] Press F1 for more help

6. The correct definition of the function type parameter (exterior/interior) of all the walls
according to whether they are enclosure or partition walls (for thermal or acoustic
analysis programs).

Type Properties X

Family:  System Family: Basic Wal v Load...
Type: Generic - 200mm v | Dwlate.. |
Type Parameters
| Parameter | Value |=| A
Structure Edit...

Wrapping at Inserts Do not wrap

Wrapping at Ends Nene

Width 0.2000

Function Exterior e
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4.5

Floors

The floors are usually defined by perimeter. As with walls and roofs, it is best to model
trying to obtain shapes that can be generated in IFC by simple extrusion. To this end, it is

recommended to:

1. Use the floor by definition of boundary lines instead of “floor by face”, although the last
option will also be possible in non-modelling programs.

REeHG <
Architecture  Structure
5| O 0 E

Modify| Wall Door Window

Select v

Properties

@ 3D View

3D View: {3D}
Graphics

Steel Systems Insert Annotate Analyze Massing & Site

)

Component

o (= [ \j‘ DA =20 3 @ » = asdfadfad sfaasdfadfad sfa s a a as dafasdaasdfadfad sfa s a a as dafasdai

Collaborate  View Manage Add-Ins  Modify

BB OO ALY

Column Roof Ceiling| Floor | Curtain Curtain Mullion  Railing Ramp Stair Model Model Model

Text Line Group

Circulation Model

Floor: Architectural

Creates a floor for the current level of the building model.

Press F1 for more help

IV ol = =] =2
Y System  Grid
Build v F[ A htd I
| oor: Architectura
7 ]
X @ 3 Floor: Structural
— @ Floor by Face
< Eé Edit Type L_U Floor: Slab Edge

A A

2. Avoid sloped floors that exceed levels. In this case it would be advisable to create an
independent sloped floor in each level, with the meeting points of the floors being at
the upper and lower edges of the respective levels. This is especially relevant when
exporting to modelling programs such as CYPECAD MEP or IFC BUILDER.

3. Itis recommended to avoid the use of modifications of sub-elements to create slopes,
since this could compromise the geometric condition of the parallelepiped floor.
Instead, for sloped floors the definition of the family’s inherent slope arrow is

recommended.
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46 Roofs

For the same reasons stated in previous sections, it is important to model in such a way
that the IFC file can read the entities as simple extrusion profiles.

To this end and to optimise the best communication between programs, it is
recommended to employ, as much as possible, the following modelling practices:

In general:

1. Create the roofs from the “Roofs” group and not from the “Floors” group. This will allow
thermal/acoustic analysis programs to be able to distinguish between both elements

and correctly carry out the analyses.
2. Itis recommended to create roofs by footprint and not by extrusion.
3. Associate the roofs to levels to be exported, avoiding gaps as much as possible.

4. Sub-elements defined to divide hips or to simulate the evacuation slopes into flat roofs
will not be considered. This slope entered in Revit is not considered as useful data for
further calculations and analysis.

5. When exporting to modelling programs such as CYPECAD MEP or IFC Builder, sloped
roofs must not exceed levels (e.g. placing the base at level 1 and the roof ridge at level
3); ideally, they will be contained within the same level (base at level 1 and roof ridge at
level 2). Otherwise their relationship with the walls linked to them will be
unpredictable.

Architecture  Structure  Steel  Systems  Inset  Annotste  Analyze  Massing & Site  Collaborate  View  Manage  Add-Ins  Modify|Floors =«

T Cope - O [ DI D ga ofm T - : L L Add Point a0
s 0 - Kee-0® P B [l _ a2 &5
Slout » k& 8- S D9 E] o= P Add Split Line

Modify, [ Paste N ._g_’ o= = Edit Modify Reset
= - B GFoin - 2 & v [T T Boundary Sub Elements £ Pick Supports | Shape

Select ~ Properties  Clipboard Geometry Modify View  Measure  Create Mode Shape Editing

Properties X = 30 X
Generic Floor - 400mm

Floors (1) | 8 Edit Type

Constraints A A

Level Level 1

Height Offset From Level 0.0000

Room Bounding

Related to Mass

Structural

Structural i

<Not applicable>

Cun

Dim
Slope
Perimeter

Area

Volume

Properties help Apply

Project Browser - asdfadfad sfaasdfadfad sfa s 2 2 as dafasdassdfad.. X
110, Views (all) ~
- Floor Plans.
Level 1
Level 2
Site
- Ceiling Plans
Level 1
Level 2
B 3D Views
30}
1 Elevations (Building Elevation)
East
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4.7

Plumbing fixtures

The plumbing fixtures are a fundamental part of the architectural model, the reading of
which is essential in order to be able to carry out the analysis and modelling of hydraulic
installations, as well as other discipline installations such as the shower or bath zones to
locate the electrical outlets in the bathroom.

For this reason, when exporting from REVIT using the plugin, each plumbing fixture must
be differentiated. In this case, REVIT does not consider this option in its IFC export settings.
For example, in REVIT the plumbing fixtures are all the same when exported in addition to
them being assigned an incorrect IFC entity, and no distinction is made beyond this
category:

A Load...
Revit Category IFC Class Name IFC Type
Standard
Pipe Accessories Not Exported
Pipe Fittings IfcFlowTerminal Save As...
Center line IfcFlowTerminal
Pipe Insulations Not Exported
Pipe Placeholders Not Exported
Pipes Not Exported
Center Line Not Exported
Drop Not Exported
Hydraulic Separation Symb |Not Exported
Rise Not Exported
Planting Not Exported
<Hidden Lines> Not Exported
Plumbing Fixtures IfcFlowTerminal
<Hidden Lines> IfcFlowTerminal
Point Clouds Not Exported
Puertas IfcDoor
<Lineas ocultas> IfcDoor
Architrave IfcDoor
Cristal IfcDoor
Dashed Line IfcDoor 224
oK Cancel Help

Therefore, the user will be responsible for assigning the distinction between the plumbing
fixtures by creating two shared or instance project parameters, which will have priority
over the IFC export settings, and are the following:

- IfcExportAs
- IfcExportType

The first one will define the IFC entity whilst the second will define the IFC type.
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The difference between project parameters and shared parameters is that project

parameters only appear in the project being used whilst shared parameters can be
assigned to various projects.

To create these parameters, in the REVIT program go to the top browser in the
Management tab and in the Configuration area click on the shared parameters or project
parameters button:

‘O =-FOA G-OE LB+

re Steel Precast Systems Insert Amnotate Analyze Massing&Site Colisborate View Manage Add-ns  Modity (D

Next, follow the steps for shared parameters 2 . Once you have clicked on the shared
parameters button, you will have to create a group of parameters in the pop-up window
otherwise you will not be able to create the shared parameters. This group is given a name
by the user. In this case it will be called IfcExportAs:

Edit Shared Parameters X

Shared parameter file:

C:\bim_projects\user_30889\proy_1705! Browse... Create...

Parameter group:

Parameters:
Parameters

File name: | ifcExportAs.txt

Files of type: Shared Parameter Files (*.ba) v

Save Cancel

Groups
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Once this has been done, create a new group:

This now allows
parameters:

the

necessary parameters to be created. These

Edit Shared Parameters X ‘
New Parameter Group X |
Shared parameter file:
| C:\Users\CYPE\Desktop\fcExportAs.bt | | Browse... Create... Name: ‘ IFC Export Config] ]
Parameter group:
- [ ] coman
Parameters:
Parameters
Nevw..
Properties...
Mave..
Deleta
roups
Rename...
Delete
oK Cancel Help

will be text type

Edit Shared Parameters X l
Shared parameter file:
C:\Users\CYPE\Desktop\fcExportAs.bt | | Browse... Create...
Parameter Properties X | Parameter group:
Ifc Export Config v
Name:
TcExportas | s Parameters
Discipline:
Properties...
Common v
Type of Parameter: Lo
et > Delete
G
Tooltip Description: Epe =
<No tooltip description. Edit this parameter to write a custo...
Rename
Edit Tooltip...
Delete
o || oo o] e | =
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Once these parameters have been created, go to the project parameters and add them:

Project Parameters X ‘

Parameters available to elements in this project:

Add...
Modify... H
Parameter Properties X ‘

Parameter Type Categories
(O Project parameter Filter list: | <multiple> v

(Can appear in schedules but not in tags) [ Hide un-checked categories
(@) Shared parameter Air Systems ~

(Can be shared by multiple projects and families, exported to ODBC, and Air Terminals

Analytical Beams
Analytical Braces
Select... Export... Analytical Columns

(]
Parameter Data \ 1| Shared Parameters X
Name: Nﬂ
| 0K <No parameter selected> OType Choose a parameter group, and a parameter.

Discipline: (@ Instance =

O
O
appear In schedules and tags) O
(]
O

Parameter group:
Ifc Export Config v

Type of Parameter: Values are aligned per group type

Values can vary by group instance O

Group parameter under: O Edit...
Dimensions v g
O
Tooltip Description: [
Chy
Add to all elements in the selected categories oK

o] o e
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These parameters are instance parameters that will be grouped into IFC parameters and
applied to the family categories to be exported by specifying more than what is included in
the IFC export configuration, such as the plumbing fixtures for example:

Parameter Properties X
Parameter Type Categories
(—:) Project parameter Filter list: <multiple>
(Can appear in schedules but not in tags) [ Hide un-checked categories
(@ Shared parameter | Pipe Fitings A
(Can be shared by multiple projects and families, exported to ODBC, and | Pipe Insulations
appear in schedules and tags) | Pipe Placeholders
| Pipes
Select... Export | Piping Systems
| Planting
Parameter Data Ol Plumbing Fixtures
Name: | Projectinformation
FCEXpOrtAs O Type | RVT Links
® H ] Railings
Discipline: (@) Instance  Basigs
Common | RebarShape
Type of Parameter: (@) Values are aligned per group type Roads
— t Roofs
e (O values can vary by group instance Rooms
Group parameter under: Schedules
Security Devices
Shaft Openings
Tooltip Description: Chaate Y
< >
Check All Check None

Add to all elements in the selected categories

Once the parameters have been created, both the IFC entity and the IFC type must be
assigned to each of the hydraulic elements. The entities and types for the different
plumbing fixtures are defined in the IFC standard:

Entity IFC Type IFC
Wash basin IfcSanitaryTerminal | WASHHANDBASIN
Toilet IfcSanitaryTerminal | TOILETPAN
Shower IfcSanitaryTerminal | SHOWER
Bath IfcSanitaryTerminal | BATH
Bidet IfcSanitaryTerminal | BIDET
Sink IfcSanitaryTerminal | SINK
Washing machine IfcElectricAppliance | WASHINGMACHINE
Dishwasher IfcElectricAppliance | DISHWASHER
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It is very important to enter the entities and types with the corresponding capital and lower
case letters.

Finally, as this is an instance parameter, it will have to be entered element by element. As a
quick solution, since in a project there are many elements that are the same, by right
clicking on one of them and clicking select all instances in the whole project, all the
elements of the same type can be selected at the same time:

Cancel

Repeat [Copy]
Recent Commands >
Hide in View >
Override Graphics in View >
Create Similar

Edit Family

Select Previous
Select All Instances

Visible in View - 4

Find Referring Views

v

Zoom In Region
Zoom Out (2x)

Previous Pan/Zoom

Next Pan/Zoom

Browsers >
~ Properties

Once selected the two parameters will be filled in:

Properties X [ tevelt X

3, M_Sink-Single-20
660 x 560mm

Plumbing Fixtures (2) « | B Edit Type
System Type A
System Name

Phase Created New Construction
Phase Demolished None

1FC Parameters .
HcExpontAs MeSanitaryTerminal

HeExportType [WASHRANDBASIN

Ay
x

Elevations (Building Elevation!
East
North

Soutn 1

Viest
B Legenas

T3 Schedules/Quantities (all)
-l

Once all of the plumbing fixtures have been defined, by exporting them they can be read
by all programs that require it, such as the CYPEPLUMBING programs (Water Systems and
Sanitary Systems), among others.
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4.8

Links

One of the limitations of Revit's IFC exporter is the export of links to IFC.

The exporter has many problems with the geolocation of links (correct export when
coordinates are referenced to the Reference Point), and their correct relative positioning if
they are moved or rotated. As for links where symmetry has been applied it does not even
work.

Therefore, the best way to guarantee a correct and stable export if the project shares
Reference Point Coordinates will be to bind all the links that you want to bring to IFC and
export the unified project. This can be done in a separately saved temporary file whose
purpose is the correct export to IFC. To attach, select the link and click on Modify > Link >
Bind.

The binding of all the links can be difficult at times, since large projects can contain a great
number of objects and geometry and Revit is not capable of supporting many elements
simultaneously due to excessive RAM usage. In these cases you must be bear in mind that
the important thing is not to transfer the whole model to IFC but only the elements
relevant to what you want to achieve. It is therefore recommended to delete all categories
that do not serve this purpose, optimising the file's entities and being able to finally carry
out the binding of all the links.

In the case of other types of shared coordinates they can be exported and the plugin
will unify all Revit links in a single IFC.

Architecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing & 5ite Collaborate  View  Manage  Add-Ins  Modify | RVT Links

s % I cope - [0 &) ‘D: Je le D|y ca ofs (O . [ODJ BI

Sl Cut » B= B4 - _ et gy 7. =
Modify =] ID Oty = t‘n’# O =_—’| Bs & = E‘;’D Bind Qanage
e B Jein - 2 & + 9 im = 2 ¢ N g% | tink JLinks
Select = Properties  Clipboard Geometry Modify WView Measure Create Link

Modify | RVT Links

Properties X  fi@ (3D} X
Linked Revit Model
Proyecto de la instalacién de evacuacion de aguas.ifcrvt
RVT Links (1) ~ Edit Type
Identity Data %
Mame ;4 E
Other H
Shared Site <MNot Shared> f
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4.9

Central and local models: worksets

In the case of models where collaboration between users is taking place, it is possible to
export to IFC from any of the project’s local files. However, in order to avoid possible issues
and errors with Revit's IFC exporter due to the user's ownership permissions for the
worksets where the entities to be exported are located, a good practice is to create a
temporary copy of the local file that is detached from the central file. This can be done by
opening the file from Revit's file opening manager, where the box “detach from central”
must be checked. Ideally, the worksets will also be discarded.

This temporary file will be needed only when exporting, and it only needs to be created
once. Once the IFC file has been exported with the necessary entities and the correct
import has been checked in the corresponding specific CYPE applications, the temporary
detached .rvt file can be deleted. It is important to carry out the export with the free CYPE
for Revit PLUGIN and following all the guidelines in this guide to guarantee an optimal
interoperability.

To integrate the information generated in CYPE tools into the workflow of teams that work
collaboratively in Revit, simply create new IFC files from those specific applications
containing the necessary technical information and code justifications, which can then be
linked back to Revit from any of the local files using the “Link IFC" tool within the
corresponding worksets. Changes made in the CYPE applications will be synchronised
when the linked IFC files are overwritten and their updated information is transferred to
the central model.

R Abrir ? *
Look in: CARADA v 4= B X Bl vews -
= ~ Preview
. Membre Fecha de medifica... Tipo Tamarfio
- asdfafafa_backup 14/06/2012 13:44 Carpeta de archivos
asdfasdfa 16/12/2012 12:04 Carpeta de archivos
= Revit_temp 16/12/2012 13:05 Carpeta de archivos (T
= Eolasdf.nt 14/06/201913:10  Revit Project 23.720 KB [ = ]
Edbbbb.nt 14/06/2018 13:16 Revit Project 24.264 KB
| [Reccce vt 14/06/2019 13:44 Revit Project 23792 KB
L b
Revit 2017
|
=9
File name: | asdfirvt -
Files of type: |All Supported Files (=.rvt, =rfa, =.adsk, =rte) i
Worksharing

Tools - [ Awdit Detach from Central Create Mew Local Open - Canicel
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210 Origin, base and survey points

In Revit there are three origin or reference points: the origin point (invisible and linked to
the survey point, the real centre of the file), the base point (circular, local project centre)
and the survey point (with a triangle symbol, global centre of the project)

This is especially important when working on projects that contain linked files, as it is very
easy for such files to be moved from their federated position in the export process. This is
one of the biggest limitations of Revit's IFC exporter.

In general, it is best to export using the survey point in order not to lose the
georeferencing of the model. However, due to the limitations of Revit's native
exporter this guide recommends using the survey point if linked files exist.

The other solution is to connect all the links when exporting (in a temporary file whose sole
purpose will be the generation of the IFC) and to also export from the survey point.
Otherwise the federation of the linked models will be compromised, and it is very likely
that they will move from their correct position in the export process.

Modify Setup X

<In-Session Setup> General | Additional Content | Property Sets | Level of Detail | Advanced
<IFC2x3 Coordination View 2.0 Setup>

<IFC4 Reference View Setup» IFC version IFC4 Design Transfer View :
<IFC4 Design Transfer View Setup> File type IFC .
<IFC2x3 Coordination View Setup>
<IFC2x3 GSA Concept Design BIM 2010 Setup» Phase to expart Mew Construction ¥
<IFC2x3 Basic FM Handover View Setup >
<IFC2x2 Coordination View Setup> Space boundaries 2nd Level v
<|FC2x2 Singapore BCA e-Plan Check Setup> . :

Project Crigin Project base point v

<|FC2x3 COBie 2.4 Design Deliverable Setup>

[ Split Walls, Columnns, Ducts by Level
Include Steel Elements |

File Header Information... |

| Project Address... |

M G O%¥ = (%
mH & 5 | ok | | concel |
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4.11

Phases

One of the limitations of Revit's IFC exporter is that it only allows one phase to be exported
at a time. In any case, the phases will not be relevant for CYPE's calculation and analysis
programs, and as such, the best and most stable way to export to IFC will be to delete the
phases that contain elements that are not needed, and to connect the phases that do,
leaving the project with just one phase. This can be done in manage> phases.

When connecting phases it is important to check that no element information is lost - in
particular, the rooms - and that in the Energy Settings and Revit's IFC Exporter (point
3.1.16), the chosen phase is selected.

This would only need to be done when exporting to IFC. In order to not lose project
information, this can be done by previously saving the file in a temporary parallel copy that
will only be used for export. At the end of the process we will be able to bring to Revit the
different analysis IFCs generated with CYPE programs, and assign the linked IFCs to their
respective phases.

Phasing *

Project Phases  Phase Filters  Graphic Overrides

PAST
Insert
Description
1 Mew Construction
After
Combine with:
Previous
EXT
FUTURE
OK Cancel Apply Help
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5.1

Structures
Structural analysis with CYPECAD

Revit's communication with CYPECAD will allow us to take advantage of some of the
information developed in Revit for the analytical definition, structural analysis and
automatic generation of the justification report. Furthermore, it will be possible to
consolidate the information in BIMserver.center or in Revit via IFC.

For good communication between Revit and CYPECAD it will be necessary to:

1. Model the columns as structural and architectural columns. The columns will be
exported as IfcColumn, which CYPECAD is able to import as native columns.

2. Model the slabs as Floors, which will be imported as boundaries that can be
converted into native CYPECAD slabs at the click of a button.

In CYPECAD the structural elements can be defined in detail (beams, columns, slabs) with
their respective characteristics, as well as the forces exerted on the structure.

For an optimal communication between Revit and CYPECAD, this should be done using the
free Open BIM for Revit plugin.

Once the calculation has been completed the file can be exported from CYPECAD to IFC,
which will contain the geometry, analysis data and justification report. Moreover, you will
be able to obtain automated rebar plans for all the concrete elements in DWG format.
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6 Installations

6.1 Analysis of general installations

It is common to work with the CYPECAD MEP tool to calculate small or medium sized
installations and automatically justify specific code checks. From this program all of the
code check sections related to energy efficiency, noise protection, fire, plumbing,
sanitation, HVAC, solar thermal, lighting, electricity, telecommunications and lightning
conductors will be able to be resolved.

By exporting to IFC with the free Open BIM plugin for Revit and then importing the IFC by
searching in the local folder C: > bim_projects > project folder > IFC, you can quickly
redefine all the construction elements of the project and automatically generate all the
required calculations and justification reports.

Nueva obra

?3 BIM;U' ver.center

Conectado como:

Antonio Gonzalez Viegas

~
B Gestién archivos

@ |7 ' :

[ C—) Desconectar

www bimserver.center

=2 L@ DD ES B R

wista O O Swema ETES O Fachada igera

LBl | |
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6.2

X2

Analysis of editable installations

The new applications that CYPE is developing, integrated into the Open BIM workflow,
extend the possibilities of CYPECAD MEP whose approach is more general. They offer the
designer and engineer design tools that reach higher levels of detail and definition in
installations of energy efficiency, fire protection, plumbing, waste water, electricity, HVAC,
noise protection, etc.

Many of these applications have been custom-designed with particular products from
specific manufacturers and allow users to analyse specific systems with automatic
justification of the corresponding codes that apply. Furthermore, the decentralisation of
disciplines into more sophisticated applications makes it possible for several users to work
collaboratively on the same project - with cloud synchronised tools for tracking changes,
coordination of disciplines, clash detection and multiplatform augmented reality.

The communication with these applications is similar to the case of structures - using the
free Open BIM plugin for Revit. Simply export the architectural elements and the spaces
with their respective IFC Classes in order to be able to analyse the corresponding
installation.

Once the calculations have been carried out, they will be updated in BIMserver.center,
where you can continue developing the project alone or collaborate with other users, or
consolidate the information back into Revit.
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7.1

Energy analysis

Spaces

Revit spaces are also exportable entities to IfcSpace meaning that both rooms and spaces
in Revit can be worked with and exported to IFC in the same way. In any case, if both
entities exist in the project it must be ensured that there is no overlap in the exported IFC;
that is to say, the mapping sheet must be configured so that the spaces are not exported.
To do this, go to File > Export > Options > IFC Options, and write “not exported” in the
boxes referring to the spaces.

REcOG-&-

Architecture St

ucture  Steel

Feale-LF oA G-oFE %NE

Systems  Inset  Annctate

EIEH| creates exchange files and sets options.

TAMIlY 10 & LEXT 00T THE,

fﬂ gbXML
Saves the model as a gbXML file,

IFC
Saves an IFC file.

—— ODBC Database
Saves model data to an ODBC
database.

EV“T' Images and Animations
|

Saves animations or image files,

Reports
Saves a schedule or Room/Area L3
report

Options .
Sets export options for CAD and IFC,

g

sfasaaas

sfasaaas sfa s aa as dafa

Analyze  Massing & Site

Vista =5

Acerca de.. Launch WSM

WorkshaningMonitor  Open BIM collaboration

wevel 1 [ =& x

3 Export Setups DWG/DXF

L= Export Setups DGN

Options Exit P.evit| @B IFC Options

Collaborate

View  Manage

oD

Open BIM cellaboration
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7.2

IFC Export Classes: C:\Users\progavie\Desktop\exportlayers-ifc-1Al.txt

Revit Category IFC Class Name IFC Type Liio
Pads ifcSiab Sl
Project Base Point IfcSite Save As.
Property IfcBuildingElementProxy
Property Lines IfcSite
Stripe IfcSite
Survey Point IfcSite
Utilities IfcSite
Site Tags Not Exported
Spaces Not Exported
Color Fill Not Exported
Interior Not Exported
Reference Not Exported
Specialty Equipment IfcBuildingElementProxy
Hidden Lines IfcBuildingElementProxy
Specialty Equipment Tags Not Exported
Spot Coordinates Not Exported
Spot Elevations Not Exported
Spot Slopes Not Exported
Sprinklers IfcFireSuppressionTerminalType |
Stair Landing Tags Not Exported
Stair Paths Not Exported
<Bhove> in Arrawe ! Nt Fvneted | e

Curtain walls

For curtain walls everything described for normal wall families will apply. Additionally, for
correct reading and analysis in CYPE software, the following needs to be taken into
account:

In general:

In the case that you want to export to analysis and calculation tools only (e.g. CYPETHERM
or CYPELUX): in the export mapping table to IFC entities, the curtain walls (curtain wall
systems, curtain wall panels and curtain wall mullions) must be exported as IfcWindow and
not as IfcCurtainWall, as is the default setting.
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obXML
Saves the model as 3 gbXMLfile,
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IFC
Saves an IFC file

EF‘T Images and Animations R

Saves animations or image files

Reports
Saves a schedule or Room/Area v
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WorksharingMonitor  Open BIM collaboration
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Options. "
Sets export options for CAD and IFC.

B Export Setups DWG/DXF

= Export Setups DGN

Exit Rewit | @8 IFC Options

Options
- =
IFC Export Classes: C:\U: i |t x
Revit Category IFC Class Name IFC Type - Load...
Centerfine FCCableCamerFitting T S
Conduits [FCCableC CONDUITSEGMENT o
Center line IFCCableCamierSegment
Drop. IFCCableCarmierSegment
Rise IFCCableC
Constraints Not Exported
Contour Labels Not Exported
Curtain Panel Tags Mot Exported
Curtam Panels Tovhndow
Glass IfeWindow
Hidden Lines IfcWindow
Curtain Systems IfcWindow
Curtain System Grids IfcWindow
Hidden Lines IfcWindow
Curtain Wall Mullions fcWindow
Hidden Lines fcWindow
ta e TcElectncApphance Type
Not Exported
IfcAnnotation
IfcAnnotation
fcAnnotation
frBnnatatinn b
= = Heb

Exportating to other modelling programs:

Add-Ins

Modify

F

-

2

Convert RFA _ About Formit  Revit Lookup

to Formit
Formit Converter

Revit Lookup

sfassaaasc

When exporting to other modelling programs such as CYPECAD or IFC BUILDER, Revit does
not allow the curtain wall generation system to be exported to IFC as an importable and
geometrically editable element. It will be necessary to convert the curtain walls to normal
walls and to create window families in them that go from the floor to the roof, similar to
the curtain wall that was planned.
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7.3

North of the project

It is possible to establish the orientation of the project directly in Revit. To do this, go to any
view of the floor and in viewing properties select Orientation > True north. Next, go to
Manage > Position > Rotate true north and the geographic orientation of the project can

be defined.
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74 Energy settings

To export the rooms correctly check in Analyse > Energy Optimisation > Energy Settings
that the defined PROJECT PHASE is the phase that will be exported to IFC.
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Graphics A A
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mwuy Modd Normal
Deta Level Fine
Parts Visibility ‘Show Onginal
Visibilty/ Graphics Overrides __Edt..
Options o, |
Onentation ot
Wall ko Displey
Discipline Ar m-«ml
Show Hidden Lines By Discipline
Color Scheme Location Background
Color Scheme <none>
System Color Schemes Edt... "
Sroperties heip Apply

Energy Settings X
Parameter Value ~
Mode Use Conceptual Masses and Buildin
Ground Plane Nivel 1
Project Phase Project phase
Analytical Space Resolution 0.4572
Analytical Surface Resolution 0.3048
Perimeter Zone Depth 4.5720
Perimeter Zone Division M
Other Options { Edit... f
v

How do these settings affect energy analysis?
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7.5

Foundation slabs and screed

By default, Revit does not export foundation slabs and screed as defined in the IFC
standard. In order to export these elements an adjustment will need to be made so that
CYPE applications can recognise them. For this purpose it is necessary to define not just
the CLASS of the floor (IfcFloor), but also its TYPE (BASELAB) (see point 2).

Shared parameter file:

| C:\Users'progavie \Desktop\Estructura.ifc.sharedparameters., txt Browse... Create...

Parameter group:

Ifc Parameters ~

Parameters:
Parameters

Mew...
Parameter Properties X

MName: Mave...

ifcExportAs Delete

Discipline:
Groups
Common ~
New...
Type of Parameter:
Rename...
Text -

Tooltip Description: Delete

<No tooltip description. Edit this parameter to write a custom...

Edit Tooltip. ..

oK Cancel Help

Fortunately, in Revit the TYPES can be defined by instance. Simply create a Shared Project
Parameter: go to Manage > Settings > Shared Parameters > Create, select their location,
and then create a new GROUP and a new PARAMETER with the name “ifcExportAs”. It is
important that it is called exactly that, without the speech marks and with the upper and
lower case letters, selecting TEXT as the parameter type.

Next, enter the shared parameter created as an instance project parameter. To do this, go
to Manage > Settings > Project Parameters > Create, and click on Shared Parameter >
OK. Select the .txt file created previously and the “ifcExportAs” parameter. Apply it to the
Floor Category, make sure that it is grouped under IFC Parameters and click on OK.
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Parameter Properties X
Parameter Type Categories
(C) Project parameter Filter list:
(Can appear in schedules but not in tags) [ Hide un-checked categories
@ shared parameter -] Air Systems ~
(Can be shared by multiple projects and families, exported to ODBC, and [ Air Terminals
appear in schedules and tags) [ Analytical Beams
[ Analytical Braces
Export... [ Analytical Columns
[ Analytical Floors
Parameter Data - [] Analytical Foundation Slabs
MName: - [] Analytical Isolated Foundations
| <Mo parameter selected > | ) Type -] Analytical Links
[ Analytical Nodes
Discipline: (®) Instance [ Analytical Pipe Connections
[ Analytical Spaces
= = — - — [ Analytical Surfaces
ype of Parameter: Values are aligned per group type 00 Analytical Wall Foundations
Values can vary by group instance [ Analytical Walls
Group parameter under: [ Areas
= - [ Assemblies
~
IMENSIonS [] Cable Tray Fittings
Tooltip Description: [ Cable Tray Runs
<Mo tooltip description, Edit this parameter to write a custom tooltip, Custom tooltips haw, .. -] Cable Trays w
Check Al Check Mone
Add to all elements in the selected categories
oK Cancel Help
Parameter Properties >
Parameter Type Categories
(C) Project parameter Filter list:
(Can appear in schedules but not in tags) Hide un-checked categories
(®) Shared parameter ¥ Foors
(Can be shared by multiple projects and families, exported to ODBC, and
appear in schedules and tags)
Select... Export...
Parameter Data
MName:
ifcExportAs I ) Type
Disdpline: (®) Instance
Common
Type of Parameter: (®) Values are aligned per group type
Text () Values can vary by group instance
Group parameter under:
IIFC Parameters VI
Tooltip Description:
%Mo tooltip description, Edit this parameter to write a custom baalkip, Custarm toaolkips haw,..
Chedk Al Check Mone

Add to all elements in the selected categories
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Now all of the floors will have the project parameter ifcExportAs. What is written in this box
will determine which CLASS and TYPE of IFC entity this specific instance will have - this has

priority over the general mapping table.

In order for it to work, “ifcClass.lfcType” needs to be written inside the box; therefore, in
this case we will write IfcSlab.BASESLAB. Now this floor will be exported as IfcFloor and
CYPE will be able to recognise it directly as a foundation slab or beam in both analysis
(CYPETHERM) and modelling programs (CYPECAD MEP).
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It is also possible to export this element as a slab, without making any adjustments, and
then change its features in the target program.
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8.1

Exporting from CYPE to Revit

Tags

When an IFC is linked, Revit's native importer automatically creates a shared parameters
file (FileName.ifc.sharedparameters.txt) in the project’s directory, which contains the type
and instance parameters of the linked IFC entity. To tag a linked IFC entity (for example, a
column from a CYPECAD structure) the following steps are required:

1.
2.

Analyze Massing &Site  Collaborate  View Manage  Add-Ins  Modify | Structural Columi

Create a new tag family (or modify an existingone). ==~ =- [0 =@ &

Z oo 5 B
s OO S

i x Pl 1} <ol oo S
Load the shared parameters file created when the

[ Nivel 2 X

DirectShapeType

Enter in the tag text the parameter in question (for 3275
example, IfcName). T

IFC was linked in Revit's family editor.

By loading that tag family into the project, it will be possible to tag all of the columns
without any problems. It will even be possible to tag multiple columns at once using the
“tag all” tool if the “include elements from linked files” box is activated.

Edit Shared Parameters X ‘
Shared parameter fle
C:\Users\CYPE\Desktop | CYPE\CYPEREVITL y o1\Estructura. i ot Create.
aras o
Parometers
Hew.
Groups
New |
Rename.
i Delets
oK Cancel Help I
Parameter Type
Shared Parameters X
Choose a parameter group, and a parameter.
9 Parameter group: 1l
Select parameters to add to the label. Parameters will be combined intg Select...
IFC Parameters
Enter sample values to represent this label in the family environment.
Parameter Data Parameters:
Category Parameters abel Par
it . L_" 4 Name: fcBuilding Description ~ Edit...
Select available fields from: - s Tesuilding Name
= : Tcescription
1{Type| FcElevation
il Discipline:
it FcExportAs
Exact Weight ~ 5 TcMaterial
Family Name Tchame
FcGUID Type of Parameter: FcPresentationLayer
Length FcProject Description
Manufacturer 1 FcProject Name
. e TcPropertySetList
Model HcSite Description
OmniClass Number Cancel Help TcSite Name
OmniClass Title NcSpatialContainer
Paint Area Length(Qto_ColumnBaseQuantities)
Section Shape LoadBearing(Pset_BeamCommon) v
Structural Material Londiansinalfont ColiiomnCamman
Top Offset
i v Ll e e
o |

(3 Cancel
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8.2

8.3

Schedules

To create schedules with IFC links, create a new schedule whose “properties” > “fields">
“include elements in links” box is activated. You can tabulate all IFC parameters by loading
them in the available fields from the same shared parameters file.

Shared Parameters X }
> Choose a parameter group, and a parameter.
Vi S
Fields Filter Sorting/Grouping Formatting Appearance V7 74 e~ ¢ \\
// Parameter group:

Select available fields from: é < | IFC Parameters <
Structural Columns v Parameters:
Avallable fields: Parameter Type ¥cBuikding Description » Edi...

= IcBuilding Name
A - () Project parameter IfcDescription
Assembly Code
Assembly Description & (Can appear in schedules but not in tags) HcExportAs
Assembly Name ® HcMaterial
Base Level (® Shared parameter FeName
Base Offset (Can be shared by multiple projects and families, exported to ODBC, and IfcPresentationLayer
Coating appear in schedules and tags) IfcProject Description
Column Location Mark IfcProject Name
Comments IfcPropertySettist
Cost Select... S8l ifesite Description
Count TcSite Name
Cut Length Parameter Data IFcSpatialContainer
Description o~] N J Length({Qto_ColumnBaseQuantities)
Estimated Reinforcement Volume L bl LoadBearing(Pset_BeamCommon) v
Exact Weight o peremeter seleciad Type Lmdnansina/Net CaliimnCn e an
Family I :
Family and Type Discipline: Instance
FcGUID s {i"
P * Type of Parameter: alues are aligned per group type

[[]include elements in links Group parameter under:

Dimensions v

Tooltip Description:

("] Add to all elements in the category

Filter

To filter simply create new project parameters from the shared parameters file applied to
the corresponding categories. Be aware that although the imported IFC entities are
imported as DirectShape and their geometry cannot be edited, the importer assigns them
a category according to their origin IFC CLASS (for example, an IfcWindow is imported as a
DirectShape in the Windows category). Then go the filters editor and apply a new filter on
the same categories as the project parameter in question.
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Filters X ‘

Filters Categories Filter Rules
= s = I | Rule-based Filters Select one or more categories to be included in
Sraphic Overrides for 3D View: {30} Filter 1 the filter. Parameters common to these = ]: [ Adaser |
sy Categories will be available for defining fiter AND (All rules must be true) Add Rule Add Set
Model Categories Annotation Categories Analytical Model Categories Selection Filters e Structural... (none) v
Fiter list: | <multiple> v
B o S -
Enable Hide un-checked categories
Name Filter | Visibility ] ad ¥ Structural Columns
o fiters have been appled t tis view. Clck Add to apply one{ __|
DD ED Check All | | Check fone
How do 1 create and use view fiters? x| o ey
7
Add Remove Up 4
oK Cancel Help
All document filters are defined and —
modified here BN
oK Cancel Apply Help

g4 Convert to native

The Open BIM plugin for Revit is now able to convert IFC entities generated with CYPE
applications to native Revit families loaded in the current project. This feature can be found
in the Mapping button in the plugin’s main menu.

REOGHG Q-8 2 -l 0A -0 ., -+ Autodesk Revit 2021 - STUDE
Architecture  Structure  Steel  Precast Systems Insert Annotate Analyze Massing & Site  Collaborate View Manage Add-Ins  Modify -
5 @ - ®] B | B 2
Modify| Transmit a model About CYPE Open BIM collaboration | Import Formit  Convert RFA Revit Lookup
¥ 22 to RVT to Formit "
Select v eTransmit CYPE 2021 er Revit Lookup
Collaborate on Open BIM project
L=
Properties g) Link Open BIM project
E}1 Floor Plan C -
o
Floor Plan: Level 1 o
Orientation Project North »
Wall Join Display Clean all wall joi
Discipline Architectural
Show Hidden Lines By Discipline C pdate Ope
Color Scheme Location Background
Show Open BIM project information panel
Color Scheme <nd
) [
System Color Schemes Ed c‘ Mapping
Default Analysis Display Style None
Sun Path —
b 0 7 Help N
Underlay . apping
Range: Base Level None
Range: Top Leve k
Fytents £

This opens the mapping menu where mapping lines can be created to establish
equivalences between the IFC entities imported into Revit, such as DirectShape, and the
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existing families in the project. The table is filled from left to right and the mapping tables
can be saved with the Save button, so that they can be reused in different projects.

R Mappin X
9
Links Apply IFC class IFC parameter Type Type of parameter Geometry Parameters in Revit®
B
Load Save | Accept
R Mapping X
Links Apply IFC class IFC parameter Type Type of parameter Geometry Parameters in Revit®
v IfcColumn ~ | IfcDescrip v | Rectangul v | Ifc ~ | Instance paramet ~ | Rectangul ~ | VI.X v | VLY v| - + P
Vv IfcColumn v | IfcDescrip v | Circular. F ~ | Ifc + | Instance paramet ~ | Round v | VI_DIAMETER | + P
v IfcBeam v | IfcDescrip v | Rectangul v | ifc v | Instance paramet v | Rectangul v | b vih v| - + P
™ IfcSlab v | IfcDescrip v | Forjadore v | Fle v - + | P
v IfcSlab v | IfcDescrip ~ | Abacos v |Fle v - + P
Load Save Accept

Once the table is complete the specific entities can be converted by clicking on Ok. This will
start the conversion process of the entities and will show a loading bar with the status of
the process. Once the transformation is finished, specific family instances will be created.
The families can be mapped by type or instance. Mapping families by instance allows users
to select the instance parameters that determine the size of the entities so that these
elements will automatically adapt to the IFC measurements. For example, the concrete
columns will adapt their X and Y dimensions to the dimensions of the imported IFC
element.

In the current version this is not possible with type parameters. In these cases, it will be
necessary to create a mapping line for each type used. This will be used, for example, when
mapping structural steel elements. In general, the system families (walls, floors, etc) cannot
have measurements dependent on the instance parameters in the same way as the
loadable families, and consequently the plugin only allows them to be mapped by type. The
P button to the right of each mapping line allows the value of the type and instance
parameters of the DirectShape entities to be captured and to transfer them to the
type/instance parameters of the created entities.

R Parameter mapping X
IFC parameter Parameter in Revit®
IfcName v v ’ - ] +
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Bill of quantities

The quantities can be automatically exported via IFC by using the Revit add-on and
exporting the job to BIMserver.center. These quantities can be combined with cost
databases using Open BIM Quantities, which generates sets of measurement rules that can
be saved for later projects, and allows for the automated generation of bills of quantities in
real time based on a Revit model.

Open BIM Quantities - v2021.d - [C:\.\Cube_house.qto]
)| Quantities of the BIM model | Bill of quantities

x‘ oy 2] Show elements without associated quantities
o D] (@ 2 ®

Cost Setof Bills of quantities Update Export Sandra
databases measurement rules included in the BIM..

Project BIMserver.center

Name
v ¥ IfcColumn
v Pilar_001
Pilar_001

(] Improved environment lighting (SSAC)

k<< Ccc<cc<c<<<

Parameter
PredefinedType NOTDEFINED
Neme Pilar_002
Globalld TMOIE4SDVSYwglFwoedXfj
> Pset ColumnCommon
+ Quantities
v Qto_ColumnBaseQuantities Reinforcol couciote

Length Reinforced concrete rectangular or square section column, of an average section of 30x3...
CrossSectionArea
OuterSurfaceArea
GrossSurfaceArea
NetSurfaceArea
GrossVolume

CYPE-Revit Interoperability Guide / 45



10

(3
R

Augmented reality

The free BIMserver.center AR application, available for iOS and Android, allows users to
view any BIM project that has been exported to IFC in Augmented Reality at any scale, both
models exported from CYPE programs and models exported from Revit with the free Open
BIM for Revit plugin mentioned in point 3.2.

This greatly increases the possibilities to view and review the project - allowing the display
of 3D scaled models from all the disciplines analysed in the project, and being able to
select all of its elements to access the associated information.

These models are synchronised with BIMserver.center so that they don't take up space on
devices, allow the immediate display of all the BIM projects of the user in question and are
updated with the latest version of all the files that constitute the Open BIM projects.

Issues and coordination reviews will also be updated in this virtual model in real time,
connected to a mobile phone notification system.

Browse through all your
BiMserver.center projects

PROJECTS

ik
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