X

- XELMANAGER

Mesh Splitting — V2.3



Table of Contents

INEFOAUCTION Leeeeeeie i ettt e et et e et e e e e eatenseeneantneaeaanaansnsanenens 3
HOW 10 USE ettt ettt et e st e e et e e e e e e eanenens 3
Updating an eXiStiNgG PrOJECT. .. ettt ee e e e et e e e e eeetneaneeneaaaneanenens 8
Editing the ConfigUration ... e et r e e e e e e e e e e e eananans 8
BaSIC SO IN S tuiuiniiiii ittt ettt ettt et et e et et e et et e e e eaaaaans 9
o1 UL 2V (o1 1= 10
(€106] o 1= 1] o] 1) SO PP PP PP OT PP PPPRN 10

5] o] 1 AN K] g =38 =1 1= o =T o | (RN 12
Example — Custom Split along LoNgest XY AXIS cueueininiiiiiuiiiiiiieiiiieeieireeeeeeeneinenenenes 13
Example —Split alonNg OBB .....c.cuiiiiiiiiee ettt e e e e e e e e e e e e enaanan 14
EXample — SPLEINTO 3 Parts .ottt e e e e e e e e e e eneenan 15

R F=To L= ] ] o 11 P 16
€74 o I T o] 1) S PR PT PRIt 16
FAN T =4 o] 0 =] a1 f0S] o] 1) P 17
Geometry SPUTLING RESULLS ..euiniiiiiiiiii et e e e e e e e e ae s enaaenaans 18
[T g aT1 €= 14 To] o I S PP PP OPT PP PPPPPRPPR 19
Appendix 1 - (Mapping ) IFC Class to Bexel Manager Category.......cocveuveeeniieeiiecicrenenennnnn. 20
Appendix 2 - Bexel Manager CategOries w.uuiu i iiii i eiiieiieieteeieteereeeneeteeneeeeneaeeraesaenaennn 31
Figure 1 - NEW ProjeCT FOIMM .iuiiiiiiiiiiiiiiiii e e e ettt e e et s s e e e e s e e e e enenenensnnes 4
Figure 2 - CuStomM BreakdOWN 1/2 .. . ittt r e e et e s e e ean e eananans 5
Figure 3 - CuStOmM BreakdOWN 2/2 .. ...uiniiiiiiiii ettt et e st e et e s e enean e sananans 5
Figure 4 - Results with Custom Breakdown.........c.oviniiiiiiii e 6
FIgUIE B - Pre-SPlittiNg vucn it et e ettt e e e e e e e eae e enaanansananens 7
FIgUre 6 - POST SPUTLING ouiviiniiiiiii e ee et e et e e e e e et eae e enaaensananans 7
Figure 7 - BasiC CoNfigUIation ....iuiiiiiiiiiiiiiiiii e e e e e e ae e e e e e e e e enenaanes 9
Figure 8 - Example settings for Storey Split.....c.iiiiiiiiiiii e 10
Figure 9 - GLlobalSPlit SETHINGS tvuiuiiniiiiii it ee e e e et e e e e ea e sananens 10
Figure 10- MUltiple SPlits CONTig..iuiiiiiiiiiiiiii et e e e e e e e e 11
Figure 171 - MULLIPLle SPUL rESULL ..vviiiii e ee e ae e e e e e e e e enaaaes 12
Figure 12 - OBB EXamMPLle . cu ittt ettt et e e e e et e e e e ean e sananens 14
B I i Mesh Splitting Page 2 of 34
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Introduction

There are numerous scenarios where it is useful to be able to split meshes according to
grids/stories/global positions etc. With this feature Bexel is now able to perform this
operation when loading a model, utilizing a preconfigured configuration file.

How to use

When creating a new project or version, you will be presented with the regular window as
shown below. Clicking on “Choose” under “Mesh Splitting:” will allow you to choose a
configuration from the default Knowledge Base / Mesh Splitting. Optionally, you can choose
a custom configuration file that you’ve created yourself. Note: The default configuration file
includes settings that most likely won’t fit with your project. Be sure to configure it as
relevant.
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Add New Project *

Project
* New ~

Name (7):

Description

Version
Name (*):

| v

Description

File (*):

Choose... Choose from Samples...
Culture:
English {United States) ~
Project Corfigurations:
Quartity Caleulation:

Choose...

Mesh Optimization

Choose... R

Mesh Splitting:
Choose...

Cancel

Figure 1 - New Project Form

Once you’ve filled in the other fields in the form, go ahead and click on “OK” to load the
project. All objects that match the criteria in the configuration will be split accordingly.
Additionally, after splitting, each split element will retain a “Relation” with the original
element.

Once the projectis loaded, we need to load a custom breakdown structure from the
“Knowledge Base” to quickly assess splitting. Select all the model elements and then
follow the following steps:

]
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Selection  Clash Detection  Schedule

Bexel Manager - [MeshOptimization : 3] *(SceneSetup, CustomBreakdowns)

View Settings TeamWorks BexelCDE  Add-lns =~

(0 [0 & B

Project Rename Elemant ~ Texturs
Information Project Colors Editor
Infermation Appearance

¢ Delete Elements

LD g ) % , | xiset Relation

'n' Systems

Families  Properties Tools

Modify

<2 = Move to Building/Storey %
&

o e J Move Above/Below Storey BimCollab

it3patial o Auto Distribute Elements BCF
Structure Manager
Spatial Review

Custom Breakdowns
EE IR [aNw-lel>e0]=®-
W From Selected Elements... |
of  Blank Custom Breakdown...

x E".Schedule .Perspectl'veCqurCoded ‘DrlhDCulorCoded ‘Assl’gnmenl ﬂOrlho

@RS HARDD- &L OB F0-,BDEH HOHP - ® =4

Figure 2 - Custom Breakdown 1/2

Create Custom Breakdown

Name: Blank CBS

Type: Elements ~
E' EY Building Storeys | Reset  Add Current Selection

Use Selection =5» @.Templates - o K \ﬂ,

PI=E =@[0D<

Reset Tree ¢ » Generate

I@ Import From Knowledge Base

Elements
- @@ Buiding 01 (1 Element)
H 'Q [Undefined Storey] (1 Element)
=2 ue Medical Clinic (5587 Elements)
- @ TOF Footing (1476 Elements)
- @@ Level 1 (3714 Elements)
- @@ Level 2 (1397 Elements)

e Choose the template related to Mesh Splitting and then click on “OK”

g Import Custem Template

Figure 3 - Custom Breakdown 2/2

Import FAgm Knowledge Base

Elements

Change your viewer to “Perspective Color Coded” mode and you should see similar results

to that below:

]
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Figure 4 - Results with Custom Breakdown

The viewer now visualizes the results of the mesh splitting process according to the
following result outputs:

o True — After splitting the integrity of the splitis good.

o [alse — After splitting the integrity of the splitis bad. This mesh should not be used
for quantity calculation purposes or clash detection.

e Undefined —Mesh integrity could not be ascertained. This could be because the
object has no geometry. In any case, this mesh should not be used for quantity
calculation purposes or clash detection.

In addition to this property, depending on the splitting type, additional properties indicating
positions of splits will be generated.

The example model showed previously included columns and walls that spanned the
entire height of the building, as well as slabs & foundations that spanned the entire length
of the building:

]
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Figure 5 - Pre-Splitting

And after splitting:

Figure 6 - Post Splitting

]
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Updating an existing project

It’s now possible to use the splitting feature when updating an existing project. The
behavior is as follows:

e Updating a source file that has previously had no split applied:

o Inthis case the new splitting configuration will be applied in the same way as
expected for a new project.

e Updating a source file that has previously had splitting applied:

o Incoming Geometry will be compared with the geometry already loaded. If
the geometry is changed in any way, the splitting will be performed again,
and all previously split elements (and their GUID’s) will be lost.

o Ifthe configuration file is the same, all previously split geometries will be
maintained provided their geometry has not changed.

o Ifthe configuration file is different, the splitting will be performed again, and
all previously split elements (and their GUID’s) will be lost.

e During a project update, incoming grids are loaded before the imported elements
are processed for mesh splitting. This ensures that elements are split using the
current grids from their own incoming source rather than grids retained from
another project source.

e If geometryis moved closer to the project origin during import, its associated grids
are translated by the same amount. This preserves the spatial relationship between
the grids and model geometry.

e When several project sources contain grids with identical names, grid splitting uses
the source of the element being processed. Use GridSourceName when splitting
must intentionally reference grids from a different source.

Editing the Configuration

The basic makeup of the configuration file is as follows:

° - The version of the configuration file. The latest versionis 2.3.0.0. Versions
2.0.0.0 through 2.2.0.0 remain supported.
° - Whether Bexel Manager should perform any mesh splitting
° — Settings for splitting objects according to building stories defined in
the model
. — Settings for splitting objects according to global coordinates.
— Mesh Splitting Page 8 of 34



° - Settings for splitting objects along their local axis &

dimensions.

. - Settings for splitting objects using radially defined planes (useful for
circular structures such as stadiums).

. - Use existing gridlines as a reference for defining splitting planes

° - Use IfcAlignment curves defined in an IFC file as a reference for

defining splitting planes

"SplitGlobally": { "~

s

"SplitAlongElement”: { -
Iz

"Radialsplit": { -

¥s

"SplitWithGrid"

Figure 7 - Basic Configuration

All splitting types follow the same structure when defining which objects are to be targeted
for splitting:

° — Defaults to “AllElements”. The options are:
o —The specific split type will be applied to all elements in the

— Only the categories listed will be split.
— Only the elements belonging to the listed families will be split.
- Only the elements having a (Bexel) Guid matching one of those in
the FilterValues list will be split.

° - A list of splitting instructions, where each item defines the
“FilterValues” and split-specific “Settings”.
o : List of comma-separated strings, corresponding to the chosen
FilterType.
o) — See split-specific settings below.
— Mesh Splitting Page 9 of 34
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The SplitByStorey “Settings” object contains two possible keys:

° — A list of objects containing the following settings:
—The name of the storey as it is defined in the BIM Model
—An optional offset in metres. If not needed this can be omitted from
the configuration

"Settings": [
"StoreyName™: , Offset”:
"StoreyName™: "Offset”:
"StoreyName™: "Offset”:

"StoreyName™: , Offset”:
"StoreyName™: 6", "Offset™:
"StoreyName™: "Offset”:

Figure 8 - Example settings for Storey Split

The GlobalSplit “Settings” object contains four possible keys:

° — A list of objects containing the following settings:
o —Alist of positions (Project Coordinates) at which to split the
object. Example: [20.1, 30, 42.0]
o —The axis to be used for splitting the object using “AtPositions”.

Accepted values are “X”, “Y”, “Z2”

o) —X,Y orZ- (Optional —the angle about which to rotate the
splitting plane)

o —The angle (in degrees) to rotate the splitting plane.

Figure 9 - GlobalSplit Settings

]
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TIP: You can create multiple successive splits to be performed in sequence:
"Settings": |

"AtPositions™: [ 6, 54 ],
"CardinalAxis™: "X",
"RotateAbout™: "Z",
"RotationInDegrees”: @

"AtPositions™: [ -2.8 ],

"CardinalAaxis": ,
"RotateAbout™: "Z",

RotationInDegrees™: @

Figure 10- Multiple splits config

And the result from this split:

]
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Figure 11 - Multiple split result

Split Along Element

The SplitAlongElement “Settings” object contains two possible keys:

e Settings —Alist objects containing the following settings:

o SplitDirection - A choice between three options. This setting defines which
setting will be used for defining splitting planes (CardinalSplitAxis,
CustomCardinalSplitAxis or ObbSplitDirection).

= CARDINAL -The global x,y and z axis are used for defining splitting
planes

= CUSTOM - The global x,y and z axis are used for defining splitting
planes, but which particular one is used depends on the setting used
below

= OBB -The Oriented Bounding Box axis are used

o CardinalSplitAxis — A choice between X, Y or Z. These are the global axis
used in Bexel Manager.

]
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o CustomCardinalSplitAxis — A choice between LONGEST_AXIS,
SHORTEST_AXIS, LONGEST_XY_AXIS and SHORTEST_XY_AXIS
ObbSplitDirection - A choice between LONGEST_AXIS and SHORTEST_AXIS,
SplitEqually —true or false. If true, the split will generate equidistant splits,
according to the number of splits specified in “SplitintoNSegments”

o SplitintoNSegments —the number of equidistant splits

o SplitAtPositions - The points at which the mesh should be split (Project
Coordinates), expressed as a ratio. ie. 0.5 is the middle of the mesh or 0.5 x
Length along chosen Axis.

Example — Custom Split along Longest XY Axis

"Settings":[
{
"SplitDirection": "CUSTOM",
"CustomCardinalSplitAxis": “ LONGEST_XY_AXIS ",
"SplitEqually": false,
"SplitAtPositions": [0.3, 0.7]
1]

Mesh Splitting Page 13 of 34
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Example - Split along OBB

Figure 12 - OBB Example

In the image above, the red outline indicates the oriented bounding box for the curved wall,
and in this case the shortest axis would be the Y-axis. The configuration below would
therefore split the element at halfway along the Y-axis, as indicated above.

Mesh Splitting Page 14 of 34
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"SplitDirection": "OBB",
"ObbSplitDirection": "SHORTEST_AXIS",
"SplitEqually": false,

"SplitAtPositions": [0.5]

Example - Split into 3 parts

Figure 13 - Global Split into 3 parts

"SplitDirection": "OBB",
"ObbSplitDirection": "LONGEST_AXIS",
"SplitEqually": true,
"SplitintoNSegments": 3

Mesh Splitting

X
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The Radial Split “Settings” object contains two possible keys:

° — A list objects containing the following settings:
o —The X,Z coordinates of the centre of the radial splitting plane.eg:
[0,0]
o —Measure clockwise (in Degrees).

Each Grid Splitinstruction supports an optional source qualifier and a list of grid settings:

° - Optional readable element-source name, exactly as displayed in
BEXEL Manager. When placed on an instruction, it applies to every grid setting in
that instruction. An individual setting may override it.

° — A list of grid-splitting settings:

—The name of the existing grid used to create the splitting plane.
- Optional distance in metres, measured along the normal vector of
the splitting plane.

If GridSourceName is omitted, BEXEL Manager first searches for the grid in the source of
the element being split. If that source does not contain the grid, BEXEL Manager searches
the project and uses the grid only when the grid name is unique.

If grids with the same name are available from multiple sources, BEXEL Manager does not
select one arbitrarily. The grid splitis skipped and an ambiguity message is written to the
Geometry Splitting Results log.

When GridSourceName is supplied, BEXEL Manager resolves the grid only from that
source. It does not silently fall back to another source if the named source or grid cannot

be found.
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Example —a CFG 2.3 configuration using a readable source name:

{
"Version": "2.3.0.0",

"Enabled": true,
"SplitWithGrid": {
"FilterType": "PerCategory",
"Instructions": [
{
"FilterValues": [ "Slab" ],
"GridSourceName": "Architectural Model",
"Settings": [
{"GridName": "H" },
{"GridName": "10", "Offset": 0.15}

GridSourceName uses the readable source name shown in BEXEL Manager, not an internal
source ID. Source names should be copied exactly, including spaces and punctuation.

An individual grid setting may also override the instruction-level source:

{
"GridName": "H",

"GridSourceName": "Structural Model"

}

This overrides the instruction-level source for that individual grid, so the “H” grid is resolved
from the Structural Model source while the remaining settings in the instruction continue to
use the instruction-level source.

The Alignment Split “Settings” object contains the following keys:

° — A list objects containing the following settings:
o —The name of the horizontal alighment curve to be used as
areference. This needs to match the alignment name as its defined in the
IFC file.
B I i Mesh Splitting Page 17 of 34



o — Defines whether elements will be split at specific positions along
the chosen curve, or at specific intervals, i.e. every 150m or otherwise.
Options include:

—The specific positions (metres — measured along
the alignment curve) at which to split elements. Example:
o —The interval at which to split elements. A value of 10 would
imply splitting every 10 metres.
o) — Used for generating properties after each split. Indicates the
coordinates at which the start of each alignment curve represents in your
chosen coordinate system.

Geometry Splitting Results

After splitting, BEXEL Manager reports the outcome in the Geometry Splitting Results log.
The results are as follows:

. — Number of elements for which splitting
was attempted.

° — Number of elements that produced split
geometry.

° —Total number of resulting child objects.

° — Missing sources, missing grids, within-source

duplicates, and cross-source ambiguities.

Note that “processed” does not mean the element was successfully divided — it only
indicates that splitting was attempted. Compare the processed and successfully split
counts, and review the grid resolution diagnostics, to identify configurations that need
correcting.
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Limitations

e Like the Mesh Optimization feature, mesh splitting relies on the soundness of the
input geometry to work properly. In the event of a poor input mesh, Bexel Manager
will set the value of the “Is Mesh Valid” property to false (found under the “Mesh
Splitting” group). If this property is indeed false, it means the geometry cannot be
relied upon to produce accurate quantities. Beware of this if the split geometry is to
be used for the QTO or Scheduling Module.

e Grid-based splitting is skipped when a grid cannot be resolved safely — for example,
when duplicate grid names exist across sources and no source qualifier can
determine the intended grid. The Geometry Splitting Results log identifies missing,
duplicated, and ambiguous grids so the configuration can be corrected.

e The splitting feature is not available when loading a Bexel Manager “.besln” file.
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Appendix 1 - (Mapping ) IFC Class to Bexel Manager Category

IfcSite: Site

IfcBuilding: Building
IfcBuildingStorey: Storey
IfcSpace: Space
IfcSpatialZone: Space
IfcSpatialZoneType: Space
IfcBeam: Beam

IfcBeam_Structural Framing: Beam
IfcBeamStandardCase: Beam
IfcChimneyType: GenericModel
IfcProxy: GenericModel
IfcBuildingElementProxy: GenericModel

IfcBuildingElementProxy_COMPUTER: DataDevice

g

» € Mesh Splitting
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IfcBuildingElementProxy_Communication Devices: CommunicationDevices
IfcBuildingElementProxy_Duct Accessory: DuctAccessory
IfcBuildingElementProxy_Electrical EQuipment: ElectricalEquipment
IfcBuildingElementProxy_Electrical Fixture: ElectricalFixture
IfcBuildingElementProxy_Lighting Device: LightingDevice
IfcBuildingElementProxy_Mass: Mass
IfcBuildingElementProxy_Mechanical Equipment: MechanicalEquipment
IfcBuildingElementProxy_Security Devices: SecurityDevices
IfcBuildingElementProxy_Specialty Equipment: SpecialtyEquipment
IfcBuildingElementProxy_Parking: Parking
IfcBuildingElementProxy_Planting: Planting
IfcBuildingElementProxy_Plumbing Fixture: PlumbingFixture
IfcBuildingElementProxy_Data Device: DataDevice
IfcBuildingElementProxy_Toposolid: Toposolid

IfcBuildingElementProxy_MEP Fabrication Ductwork Stiffeners:
FabricationDuctworkStiffener

IfcBuildingElementProxy_Plumbing Equipment: PlumbingEquipment
IfcBuildingElementProxy_Slab Edges: Slab
IfcBuildingElementProxy_Structural Framing: Beam

IfcBuildingElementProxy_Parts: Part
IfcBuildingElementProxyType: GenericModel

IfcBuildingElementProxyType_ COMPUTER: DataDevice
IfcBuildingElementProxyType_Communication Devices: CommunicationDevices
IfcBuildingElementProxyType_Duct Accessory: DuctAccessory
IfcBuildingElementProxyType_Electrical Equipment: ElectricalEquipment
IfcBuildingElementProxyType_Electrical Fixture: ElectricalFixture

IfcBuildingElementProxyType_Lighting Device: LightingDevice
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IfcBuildingElementProxyType_Mass: Mass
IfcBuildingElementProxyType_Mechanical Equipment: MechanicalEquipment
IfcBuildingElementProxyType_Security Devices: SecurityDevices
IfcBuildingElementProxyType_Specialty Equipment: SpecialtyEquipment
IfcBuildingElementProxyType_Parking: Parking
IfcBuildingElementProxyType_Planting: Planting
IfcBuildingElementProxyType_Plumbing Fixture: PlumbingFixture

IfcBuildingElementProxyType_Data Device: DataDevice
IfcColumn: Column

IfcColumnStandardCase: Column

IfcCovering: Covering

IfcCovering_CEILING: Ceiling
IfcCovering_ CLADDING: Covering
IfcCovering_ FLOORING: Slab
IfcCovering_INSULATION: Insulation
IfcCovering MEMBRANE: Covering
IfcCovering_ ROOFING: Roof
IfcCovering_SLEEVING: Covering

IfcCovering WRAPPING: Covering
IfcCoveringType: Covering

IfcCoveringType_CEILING: Ceiling
IfcCoveringType_CLADDING: Covering
IfcCoveringType_FLOORING: Slab
IfcCoveringType_INSULATION: Insulation
IfcCoveringType_ MEMBRANE: Covering
IfcCoveringType_ROOFING: Roof

IfcCoveringType_SLEEVING: Covering

B I i Mesh Splitting
= =
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IfcCoveringType_WRAPPING: Covering
IfcCurtainWall: CurtainWall

IfcCurtainWall_Curtain System: CurtainSystem
IfcDoor: Door

IfcDoorStandardCase: Door

IfcFooting: StructuralFoundation

IfcFooting_Structural Columns: StructuralColumn

IfcFooting_Structural Framing: Beam
IfcMember: Member

IfcMember_MULLION: CurtainWallMullion

IfcMember_Curtain Wall Mullion: CurtainWallMullion
IfcMemberType: Member

IfcMemberType_MULLION: CurtainWallMullion

IfcMemberType_Curtain Wall Mullion: CurtainWallMullion
IfcMemberStandardCase: Member

IfcMemberStandardCase_MULLION: CurtainWallMullion

IfcMemberStandardCase_Curtain Wall Mullion: CurtainWallMullion
IfcPile: StructuralColumn

IfcPile_Structural Foundations: StructuralFoundation
IfcPlate: Plate

IfcPlate_ CURTAIN_PANEL: CurtainPanel

IfcPlate_Curtain Panel: CurtainPanel
IfcPlateType: Plate

IfcPlateType_ CURTAIN_PANEL: CurtainPanel

IfcPlateType_Curtain Panel: CurtainPanel
IfcPlateStandardCase: Plate

IfcPlateStandardCase_CURTAIN_PANEL: CurtainPanel

IfcPlateStandardCase_Curtain Panel: CurtainPanel
IfcRailing: Railing
IfcRamp: Ramp

» € Mesh Splitting
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IfcRampFlight: Ramp

IfcRoof: Roof

IfcShadingDevice: GenericModel
IfcSlab: Slab

IfcSlab_ROOF: Roof
IfcSlab_BASESLAB: StructuralFoundation
IfcSlab_Roof: Roof

IfcSlab_Structural Foundation: StructuralFoundation
IfcSlabType: Slab

IfcSlabType_ROOF: Roof
IfcSlabType_BASESLAB: StructuralFoundation
IfcSlabType_Roof: Roof

IfcSlabType_Structural Foundations: StructuralFoundation
IfcSlabElementedCase: Slab

IfcSlabElementedCase_ROOF: Roof
IfcSlabElementedCase BASESLAB: StructuralFoundation
IfcSlabElementedCase_Roof: Roof

IfcSlabElementedCase_Structural Foundations: StructuralFoundation
IfcSlabStandardCase: Slab

IfcSlabStandardCase_ROOF: Roof
IfcSlabStandardCase_BASESLAB: StructuralFoundation
IfcSlabStandardCase_Roof: Roof

IfcSlabStandardCase_Structural Foundations: StructuralFoundation
IfcStair: Stairs

IfcStairFlight: Stairs

IfcWall: Wall

IfcWall_Generic Models: GenericModel
IfcWallElementedCase: Wall
IfcWallStandardCase: Wall

i I | Mesh Splitting Page 24 of 34
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IfcWallStandardCase_Generic Models: GenericModel
IfcWindow: Window

IfcWindowStandardCase: Window
IfcDistributionElement: SpecialtyEquipment
IfcDistributionControlElement: SpecialtyEquipment

IfcDistributionControlElement_FLOATING: MechanicalControlDevice
IfcActuator: SpecialtyEquipment

IfcAlarm: SecurityDevices

IfcController: SpecialtyEquipment

IfcController_FLOATING: MechanicalControlDevice
IfcControllerType: SpecialtyEquipment

IfcControllerType_FLOATING: MechanicalControlDevice
IfcFlowlnstrument: SpecialtyEquipment
IfcProtectiveDeviceTrippingUnit: SpecialtyEquipment
IfcSensor: SpecialtyEquipment
IfcUnitaryControlElement: SpecialtyEquipment
IfcDistributionChamberElement: GenericModel
IfcEnergyConversionDevice: MechanicalEquipment
IfcAirToAirHeatRecovery: MechanicalEquipment
IfcBoiler: MechanicalEquipment

IfcBurner: MechanicalEquipment

IfcChiller: MechanicalEquipment

IfcCoil: MechanicalEquipment

IfcCondenser: MechanicalEquipment
IfcCooledBeam: MechanicalEquipment
IfcCoolingTower: MechanicalEquipment
IfcElectricGenerator: MechanicalEquipment
IfcElectricMotor: MechanicalEquipment

IfcEngine: MechanicalEquipment
IfcEvaporativeCooler: MechanicalEquipment
IfcEvaporator: MechanicalEquipment
IfcHeatExchanger: MechanicalEquipment
IfcHumidifier: MechanicalEquipment
IfcMotorConnection: MechanicalEquipment
IfcSolarDevice: MechanicalEquipment
IfcTransformer: MechanicalEquipment

» € Mesh Splitting

Page 25 of 34



IfcTubeBundle: MechanicalEquipment
IfcUnitaryEquipment: MechanicalEquipment
IfcFlowController: FlowAccessory
IfcFlowControllerType: FlowAccessory
IfcAirTerminalBox: AirTerminal
IfcAirTerminalBoxType: AirTerminal

IfcDamper: Damper

IfcDamperType: Damper
IfcElectricDistributionBoard: ElectricalEquipment
IfcElectricDistributionBoardType: ElectricalEquipment
IfcElectricTimeControl: ElectricalEquipment
IfcElectricTimeControlType: ElectricalEquipment
IfcFlowMeter: FlowAccessory

IfcFlowMeterType: FlowAccessory
IfcProtectiveDevice: ElectricalEquipment
IfcProtectiveDeviceType: ElectricalEquipment
IfcSwitchingDevice: ElectricalEquipment
IfcSwitchingDeviceType: ElectricalEquipment
IfcValve: Valve

IfcValveType: Valve

IfcElectricDistributionPoint: GenericModel
IfcFlowMovingDevice: MechanicalEquipment
IfcCompressor: MechanicalEquipment

IfcFan: MechanicalEquipment

IflfcPump: MechanicalEquipment
IfcFlowStorageDevice: SpecialtyEquipment
IfcElectricFlowStorageDevice: SpecialtyEquipment
IfcTank: SpecialtyEquipment
IfcFlowTreatmentDevice: FlowAccessory
IfcDuctSilencer: DuctAccessory

IfcFilter: FlowAccessory

Ifcinterceptor: FlowAccessory
IfcElementAssembly: Assembly

IfcElementAssembly_BEAM_GRID: StructuralBeamSystem
IfcElementAssembly_TRUSS: Truss

IfcElementAssembly_Structural Beam Systems: StructuralBeamSystem
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IfcElementAssembly_Structural Trusses: Truss
IfcBuildingElementPart: Part

IfcBuildingElementPart_Generic Models: GenericModel

IfcBuildingElementPart_Structural Framing: Beam
IfcDiscreteAccessory: DiscreteAccessory
IfcDiscreteAccessoryType: DiscreteAccessory
IfcFastener: Fastener

IfcFastenerType: Fastener
IfcMechanicalFastener: Fastener
IfcMechanicalFastenerType: Fastener
IfcReinforcingBar: StructuralRebar
IfcReinforcingMesh: StructuralRebar
IfcTendon: Tendon

IfcTendonType: Tendon

IfcTendonAnchor: Tendon
IfcTendonAnchorType: Tendon
IfcEquipmentElement: SpecialtyEquipment

IfcEquipmentElement_FLOATING: MechanicalControlDevice

IfcEquipmentElement_BATH: PlumbingEquipment
IfcFurnishingElement: Furniture

IfcFurniture: Furniture
IfcSystemFurnitureElement: FurnitureSystem
IfcTransportElement: Transport
IfcTransportElementType: Transport

IfcGrid: Empty

IfcFlowFitting: FlowFitting

IfcFlowFitting_Cable Tray Fitting: CableTrayFitting
IfcFlowFitting_Conduit Fitting: ConduitFitting
IfcFlowFitting_Duct Fitting: DuctFitting

IfcFlowFitting_Pipe Fitting: PipeFitting
IfcFlowFittingType: FlowFitting

IfcFlowFittingType_Cable Tray Fitting: CableTrayFitting

IfcFlowFittingType_Conduit Fitting: ConduitFitting
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IfcFlowFittingType_Duct Fitting: DuctFitting

IfcFlowFittingType_Pipe Fitting: PipeFitting
IfcCableCarrierFittingType: CableTrayFitting

IfcCableCarrierFittingType_Conduit Fitting: ConduitFitting

IfcCableCarrierFitting: CableTrayFitting

IfcCableCarrierFitting_Conduit Fitting: ConduitFitting
IfcCableFitting: ConduitFitting

IfcCableFitting_Cable Tray Fitting: CableTrayFitting

IfcCableFitting_Conduit Fitting: ConduitFitting
IfcDuctFittingType: DuctFitting
IfcDuctFitting: DuctFitting
IfcJunctionBoxType: ElectricalFixture
IfcJunctionBox: ElectricalFixture
IfcPipeFittingType: PipeFitting
IfcPipeFitting: PipeFitting

IfcFlowSegment: FlowSegment

IfcFlowSegment_Cable Tray: CableTray
IfcFlowSegment_Conduit: Conduit
IfcFlowSegment_Duct: Duct
IfcFlowSegment_Flex Duct: FlexDuct

IfcFlowSegment_Pipe: Pipe
IfcFlowSegmentType: FlowSegment

IfcFlowSegmentType_Cable Tray: CableTray
IfcFlowSegmentType_Conduit: Conduit
IfcFlowSegmentType_Duct: Duct
IfcFlowSegmentType_Flex Duct: FlexDuct

IfcFlowSegmentType_Pipe: Pipe
IfcCableCarrierSegment: CableTray

IfcCableCarrierSegment_CONDUITSEGMENT: Conduit
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IfcCableCarrierSegment_Conduit: Conduit
IfcCableCarrierSegmentType: Cablelray

IfcCableCarrierSegmentType_ CONDUITSEGMENT: Conduit

IfcCableCarrierSegmentType_Conduit: Conduit
IfcCableSegment: Conduit
IfcCableSegmentType: Conduit
IfcDuctSegment: Duct

IfcDuctSegment_FLEXIBLESEGMENT: FlexDuct
IfcDuctSegmentType: Duct

IfcDuctSegmentType_FLEXIBLESEGMENT: FlexDuct
IfcPipeSegment: FlexPipe

IfcPipeSegment_FLEXIBLESEGMENT: FlexPipe

IfcPipeSegment_Flex Pipes: FlexPipe
IfcPipeSegmentType: Pipe

IfcPipeSegmentType_FLEXIBLESEGMENT: FlexPipe
IfcFlowTerminal: FlowTerminal

IfcFlowTerminal_Air Terminal: AirTerminal
IfcFlowTerminal_Electrical Equipment: ElectricalEquipment
IfcFlowTerminal_Electrical Fixture: ElectricalFixture
IfcFlowTerminal_Lighting Fixture: LightingFixture
IfcFlowTerminal_Plumbing Fixture: PlumbingFixture

IfcFlowTerminal_Sprinkler: Sprinkler
IfcFlowTerminalType: FlowTerminal

IfcFlowTerminalType_Air Terminal: AirTerminal
IfcFlowTerminalType_Electrical Equipment: ElectricalEquipment
IfcFlowTerminalType_Electrical Fixture: ElectricalFixture
IfcFlowTerminalType_Lighting Fixture: LightingFixture

IfcFlowTerminalType_Plumbing Fixture: PlumbingFixture
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IfcFlowTerminalType_Sprinkler: Sprinkler
IfcAirTerminalType: AirTerminal

IfcAirTerminal: AirTerminal
IfcAudioVisualApplianceType: AudioVisualDevice
IfcAudioVisualAppliance: AudioVisualDevice
IfcCommunicationsAppliance: CommunicationDevices

IfcCommunicationsAppliance_ANTENNA: DataDevice
IfcCommunicationsApplianceType: CommunicationDevices

IfcCommunicationsApplianceType_ ANTENNA: DataDevice
IfcElectricApplianceType: ElectricalFixture

IfcElectricApplianceType_DISHWASHER: PlumbingFixture
IfcElectricApplianceType_FREEZER: SpecialtyEquipment
IfcElectricApplianceType_FRIDGE_FREEZER: SpecialtyEquipment
IfcElectricApplianceType_MICROWAVE: SpecialtyEquipment
IfcElectricApplianceType_REFRIGERATOR: SpecialtyEquipment
IfcElectricApplianceType_TELEPHONE: TelephoneDevice
IfcElectricApplianceType_COMPUTER: DataDevice

IfcElectricApplianceType_Data Devices: DataDevice
IfcElectricAppliance: ElectricalFixture

IfcElectricAppliance_DISHWASHER: PlumbingFixture
IfcElectricAppliance_FREEZER: SpecialtyEquipment
IfcElectricAppliance_FRIDGE_FREEZER: SpecialtyEquipment
IfcElectricAppliance_MICROWAVE: SpecialtyEquipment
IfcElectricAppliance_ REFRIGERATOR: SpecialtyEquipment
IfcElectricAppliance_TELEPHONE: TelephoneDevice
IfcElectricAppliance_COMPUTER: DataDevice

IfcElectricAppliance_Data Devices: DataDevice
IfcElectricHeaterType: ElectricalFixture
IfcFireSuppressionTerminal: FireProtection
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IfcFireSuppressionTerminal_SPRINKLER: Sprinkler
IfcFireSuppressionTerminalType: FireProtection

IfcFireSuppressionTerminalType_SPRINKLER: Sprinkler
IfcGasTerminalType: SpecialtyEquipment
IfcLampType: LightingDevice

IfcLamp: LightingDevice
IfcLightFixtureType: LightingFixture
IfcLightFixture: LightingFixture
IfcMedicalDeviceType: MedicalEquipment
IfcMedicalDevice: MedicalEquipment
IfcOutletType: ElectricalFixture

IfcOutlet: ElectricalFixture
IfcSanitaryTerminalType: PlumbingFixture

IfcSanitaryTerminalType_BATH: PlumbingEquipment
IfcSanitaryTerminal: PlumbingFixture

IfcSanitaryTerminal_BATH: PlumbingEquipment
IfcSpaceHeater: GenericModel
IfcStackTerminalType: GenericModel
IfcStackTerminal: GenericModel
IfcWasteTerminalType: GenericModel
IfcWasteTerminal: GenericModel
IfcGeographicElementType: GenericModel
IfcGeographicElement: GenericModel

IfcGeographicElement_TERRAIN: Toposolid
IfcCivilElementType: GenericModel
IfcCivilElement: GenericModel
IfcAnalyticalMember: Analytical
IfcAnalyticalMemberType: Analytical
IfcAnalyticalPanel: Analytical
IfcAnalyticalPanelType: Analytical

Appendix 2 - Bexel Manager Categories
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Abutment
BridgeFraming
ExpansionlJoints

Pier

StructuralTendons
VibrationManagement
AudioVisualDevice
FireProtection
FoodServiceEquipment
Hardscape
MedicalEquipment
Signage
TemporaryStructure
VerticalCirculation
Bearing

BridgeCable
BridgeDeck

Road

Zone
MechanicalControlDevice
PlumbingEquipment
Analytical

DataDevice
FabricationDuctworkStiffener
StructuralBeamSystem
StructuralFabricArea
StructuralFabricReinforcement
StructuralFraming
Toposolid

Truss

Wall

Window

Door

Slab

Ceiling

Roof

Column

Ramp
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Stairs

Railing

Furniture

Casework
AirTerminal

Pipe

FlexPipe

PipeFitting

Duct

FlexDuct
DuctFitting
PlumbingFixture
SpecialtyEquipment
MechanicalEquipment
Parking
CurtainPanel
CurtainWallMullion
StructuralFoundation
StructuralColumn
Beam

Space

WallSweep
GenericModel

Wire
ElectricalEquipment
Sprinkler
PipeAccessory
DuctAccessory
LightingDevice
TelephoneDevice
LightingFixture
ElectricalFixture
CurtainWall
CableTray
CableTrayFitting
Conduit
ConduitFitting
Planting
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Part
FireAlarmDevice
Mass

CommunicationDevices

SecurityDevices
StructuralRebar
FurnitureSystem
CurtainSystem

StructuralConnection

Covering
Insulation
Member
Assembly
FlowSegment
FlowAccessory
FlowTerminal
FlowFitting
Valve

Damper
Tendon
Fastener

Plate

Transport
DiscreteAccessory
Site
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