ArchiCAD - dRofus workflow

This document was made for the conference “Open BIM 2010” in Oslo, where Nosyko and Graphisoft
demonstrated a workflow with buildingSMART data exchange between dRofus and ArchiCAD. The
document will describe;

e Establish room in dRofus based on the existing IFC-model

e Enrich the IFC-model with data from dRofus

e Merge IFC model from dRofus with the ArchiCAD model

e How changes in the space program can be updated in the model and vice versa
e Some relevant ArchiCAD and dRofus functionality
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Del 1: dRofus

Establish space program in dRofus based on an excisting IFC-model —enrich
model with dRofus data

Normally, the room/space program will be established in dRofus before, or in parallel with early
design activities. But, sometimes the architect model is established before the space program is
created in dRofus. We can then start with an IFC file to establish the space program.

Note! Remember to tick the option for "Area / Volume Calculation" when exporting an IFC file from ArchiCAD.
In this way the rooms designed area will be included in the spaces.

The first thing we do is to import the IFC file in dRofus to see which IFC-space's included in the
model. In the top menu in dRofus, press “dRofus-IFC-connect to IFC model” :

— . — = T — e | o
BN dRofus [buildingSMART - Rambgil Aquarium 2010] b ) e
[dRofus] Project inistration Log  Window  Help

Open project

Change password

Settings

Upgrade application

Import/Update...

FC ~ Connect to IFC model
Disconnect IFC model

Open IFC file
Save IFC model

IFC rule checker

Construction client: buildingSMART
Project: Rambell Aquarium 2010
User: Rolf Jerving

f%‘@l@lﬂl@ml@l@lﬂl

Choose what IFC file you want to connect, from a model server or from your laptop by pressing the
green cross-sign in the dialogue window. Before you press OK — remember to choose import
configuration:
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| e wew————_ = S
BN dRofus [buildingSMART - Ramball Aquarium 2010] — SIS

dRofus Project  Administration

Log Window Help

Connect to IFC moel .

@ buildingSMAR
() No connection

() Model server (EDM server)

Username : Password

Usergroup : Server

por Ly

Repository [
Model [

(@ Local model file):
Spatial structure  Defaul: Project (FcProject)

Revit
Revit GSA

T R W T SN RE U] S —————— .

The rooms in the model are structured by storeys so the first thing we must do is create a function
structure in the room list, so that we structure the rooms functional rather than storey wise.

It is recommended to organize the rooms functionally in dRofus (if possible) so that an end user can more
easily navigate and find the building's functio
can easily be solved by using the group functionality in dRofus. In addition, an IFC model imported into dRofu
also view rooms divided into floors.

In the demo project we created five functions. 01. Administration, 02. Common area, 03. Office Area,
04. Technical area, and 05. Operation. When the IFC model is imported and the function structure is
created, you can copy rooms to dRofus by marking up rooms, and drag-and-drop them to their
function.

dRofus will then replace existing information in the "Name" tag in the IFC-object with a room
functionnumber. The roomfunctionnumber is a unique number, saying something about what
function the room belongs to, and will not be reused later in the project. When a room is deleted
from the project (for various reasons) the room will be set inactive, ie it is no more part of the project
but is located inside the system with complete log and traceability. The roomfunctionnumber is also
the key to exchange information between dRofus and Building Information Model (BIM) (in addition
to guid).
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Number of rooms: 32

Imagel: Shows "click n' drag" from an IFC-modell to the function structure

When rooms are copied, dRofus will update the "Name" field, but Globalid will remain the same. In
this way we can later merge the rooms back to ArchiCAD with updated information from dRofus.

Total programmed area 0

Total area 0

Edit IFC object Edit [FC object
Globalld 2pTkanud1LgUkuADECIIM Globalid 20 Thanu31 Lg UkuAOECiIM
Name bl Name 03.004
Description Description Cffice
ObjectType ObjectType
LongName Office LongMName Office
CompositionType ELEMENT CompositionType ELEMENT
InteriorOrExteriorSpace |NTERMNAL InteriorOrExteriorSpace |NTERMNAL
ElevationVWithFlooring 0.000 ElevationVWithFlooring 0.000

Ok | [ Cancel [ ok | [ Canee

Figur 2: IFC object before and after copying

If you want to keep the original number in the "Name" field in the IFC-object, the number can be
automatically moved over to another field in dRofus when copying.

Changes in space program - create room in IFC model

In the roomlist in dRofus we can select a function and add a new room. We enter a room name and

set the programmed area to XX m2. Then we need to create this new room in the IFC model. Right-
click on the new office and select: ‘Create space in the model’. The new space will be located beside

the main model. This is because the room does not currently have any relation to a storey and is not
placed in the model yet.
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03042 Quiet room 6,00 5,16 From SR.025 Mot created

@ 03.043 Meeting room 10,00 8,36 Not created Mot created
03044 Meeting room 15,00 15,06 Mot created Mot created
@ 03.045 Office 10.00 0.00 Mot created Mot created

E3 8 k XA SEhd Ll b e v 2

New room 'L - Il

Image 3: A new room is created in model

The new room has a relation to the project (IFCPROJECT), but not to a storey. We must then create a
realtion to the storey so the room appears in the right place in ArchiCAD. Mark up the new room in
dRofus, and drag-and-drop it to the right storey in the tree view of the IFC-model. (below the
function structure of rooms) If you then open the ‘Show properties for IFC object’, you can see that
the room now has a ralation to the storey (IFCBUILDINGSTOREY).

Functions |W Gmupsl StO re

& [Fooms |

- 03 - Offi Show properties for IFC object [dd
- 04-T

- 05 - Operation (IFCZONE

Roomfna:

Image4:Opens IFC-properties for IFC object

Propetties | Geometry | Felations

Name Value

HasAssignments
RelatingGroup [IFCZOME] 03

Decomposes
RelatingObject [IFCBUILDINGSTOF-!

4 | 1 | 3

Image 5: We have created a relation to third storey

Last, we enrich the model with end user requirements from the room data sheet and export a new
IFC file. In the next part of the document we will look at how the changes appears in ArchiCAD and
how the model is updated.
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Del 2: ArchiCAD
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Open the model in architectural model in ArchiCADWe and select FileA File SpecialA Merge (update

existing data)

Eire e N

Sokit |, Fra dRofus o R " Model Elements:
o= Navn = Dato endret Type Storrelse & All Elements
& ¥ Hoffsborg_Bygg3 fillifc ). 0103201021:00 " ifcfile 934518 | - [] IfcDistributionFlowElement
Hlylig brukt Hoffsborg_Bygg3_fil2.fc 010320002311 .fcfile 9352kB &0 mfumxshmaenmnt
Skrivebord T:s
o &[] IfcTrhnsportElement
= - [] IfewplistandardCase
Biblioteker
LY
Datamaskin
Nettverk "
Finavn: Hoffsborg_Byag3_fill fc _— By Find By GlobalID;
Fitype: R i o) by ) [ s ]
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Filter by history All lements -
Select file and file type (IFC) i | T -
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(i Place merged elements on: )
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e )]

The merge feature in ArchiCAD allows you to choose what data to merge. With Merge you can also
see what has changed or what is new in the IFC file when you update the data.
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Update/changes in model
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Possibly new room appears in the correct floor and are placed beside the model. The architect can
now choose where to locate and shape the room.

1 Zone selectionsecings W Gl
h Zone Selection Setti =

Selected: 1 Editsble: 1

In the Property set you can read the functional

» F MName and Positioning . .
» [, FoorPlan requirementsand other data coming from dRofus
b == Zone Stamp
_» =S custom Settings which is attached to the rooms.
P o Model
¥  :h, AreaCalculation
__» & Usting and Labeling
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Element Type Attributes and Properties -
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Layer ABEZ- Methoareal
7 Attributes (HicSpaceType)
aloballd OMe9IkEhmHEmD. .
Name 5R.037 |
Description Office, one person 1
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O Tag
[ ElementType
PredefinedType USERDEFINED

3 Pset_dRofus_Air_conditioning

> Pset_dRofus_Description

- Pset_dRofus_Windows_and_do...

( Door openings {C) Wheelchair ) IfcText
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4 PSet_SpaceCommonRequirem... |3
1 3
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Changes made by the architect affecting the space program is saved back to IFC
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Save as IFC and make sure you choose ‘Area/Volum calculation’
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Part 3: dRofus

Handling changes in the model in dRofus

In the previous part we showed how the new room we created in Part 2 was established into the
area in the model. If the architect does changes in e.g. the designed areas, we want to update these
changes in dRofus. Select specific rooms by holding the CTRL button, or mark the whole function or
project in the tree, right-click and select ‘Synchronize with the model’.

¥ Rooms [E=5(EoR(Cx3)
Functions | € Groups Function: 03 - Office area (IFCZONE)
& A @ Rooms |Funct|on program | Pictures/Documents |Fvea |
¢ Ran "’]“f'm‘ “‘f:;“;:n":lmua [ Addroom (¥ Open.. = o Print = |7 Search = Show deleted rooms [7] |¢ Quick search Press F3for quick search
2 - Common area (IFCZONE) Roomfno: Geographical ...  Mame: Prog. area:  Designed ... RDS status Equipmernt status e~
ni = (T’"“"_::" “FCZIO""E)N 01016 Meeting room 15,00 1506 Not created Not creted
: o echni ;"’a { NcmEj E) B o307 Common / Lounge 25,00 27.00  Not created Not created
- Defonit OPm"",":"“ czo Boa0s Stair 0.00 4386 Not created Not created
© s Defout Site 03019 wC 3,00 288 Fom SRO16 Mot created
| Default Building €3 03.020 WC 3,00 288 From SRO16 Mot created
M IFC reports 2 ol Team room. A easts 0 G TR Ernm GH 04D bt rrested
‘- Rooms only in program 20302 Quiet room RDS b lated
Rooms only in model g 03.023 Corference Equipment y atsd
Rooms with duplicate oom numbers 03.024 Mesting roon
& 03035 P Reom core SHIFT+RETURN |
@ 03.026 Office Room log ated
803027 Officz ated
: = 0308 Office v ShowIFC data sted
Properties | Geometry | Relations @ 03029 Office Synchronize with model ated
Name: Value - % 03.030 Office Check equipment in room against model ated
03.031 Office ated
FCSPACE
o, ot Sabcaiie / L =(} & o303z Office Delete IFC object ated
hwnersnip TOOE oaltk)elvi nKnown .. @ 03.013 Office ated
Giobald 108KZ54C53AFEY 1TemYb 030 i e D o
Mame 03.021 @ 03035 Office Add details in IFC viewer ated E
Description Team room, 6 seats 03036 Office Add reom ated
LongName Team room, 6 seats 03,037 Team room, ated
Composition Type  ELEMENT @ 03038 Team roam, Add to group ¥ lated
InteriorOrExteri.. INTERNAL 22 03.039 Quigt room Mark room as deleted DEL  ated
BaseQuantities (IFCELEMENTQUANTITY) @ 03040 Quiet room Reactivate room ated
Ownership Frode Saltkjelvik / Unknown .. @ouoa QU@ foam Delete room permanently ped
Height 2400.000000 @ 03.042 Quiet room - ated
- i 03043 Mesting roor Copy reom ated
Perimeter 66226.637000 "
B 03.044 Meeting roor Mote ated
GrossVolume 267164180 . @ 03045 O ed s
i = Sesrch s
Add/remove celumns 295

Image 6: Synchronize data from modell to dRofus
When synchronizing a dialogue box will appear which allows you to choose what data to synchronize.

Synchronize with model

Room core

Update data from model
Function program [l

RDS [l
Generating model

Add new rooms 1
Equipment ]

[ ok | [ Cancal |

Image7: Choosedata to synchronize

In this case, we want to update dRofus with areas from the model, we check ‘Update data from the
model’. The designed area for the rooms you have marked up will now be updated from model.

If the architect make changes like two rooms is combined into one room, and as a result one room is
removed in the model, we can identify this room in dRofus by looking at the IFC reports. If we look at
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Rooms only in program we can then see that we got one room in dRofus but not in model. We want

to set this room inactive in the database, so that we preserve the history of the room and so that the

room function number not being reused.

. Rooms

2 X o & |

4 - Rambell Aquarium 2010

- 01 - Administration (IFCZON
- 02 - Common area (IFCZONI
- 03 - Office area (IFCZONE)
-- 04 - Technical area (IFCZ0I
-- 05 - Operation (IFCZONE)
4 - Default Project

Default Site

- Rooms with duplicate room 1

Rooms

IFC reports: Rooms only in program

P ——

[E=1 B

8

0O
Roomfno:
B 03025

F Open.. ~ [ Print

Geographical Name:
Office]

- d Search - Show deleted rooms [ Quick search Press F3 for guick search
Prog. area: WUS status Equipment status

037
, pm SR.037

RDS
Equipment 3
Room core SHIFT+RETURN

Room log

Show IFC data
Synchronize with model
Create space in model

Attach to space in model

Show room in 3D viewer

Add details in IFC viewer

Mark room as deleted DEL
Reactivate room \\
Delete room permanently

Copy room

Note

Search

Add/remove columns

Not created

r

Please specify why the room is marked as deleted.

Room deleted due to changes in area

T~

ok | [ Cancel

Number of rooms: 1

-

Total programmed area

he

Image 8: Mark room as deleted

Right-click the room and select Mark room as deleted. You can also write a text and explain why the

room is deleted. The room will be removed from the list of active rooms, but is available by clicking

Show deleted rooms.

If the architect has split a room into two smaller units, we want to update dRofus with this change.

Go to Rooms only in model. We will then have one room in the model that we don’t have in dRofus,

because the architect divided one room into two rooms in the model.
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! Rooms

e A 0 & H
4+ Rambll Aquarium 2010

05 - Operation (IFCZONE)

N i

- 01 - Administration (IFCZON
02 - Common area (IFCZONI
03 - Office area (IFCZONE)
04 - Technical area (IFCZOI

Rooms

IFC reports: Rooms only in model
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i X000

‘ Open... ¥ [ Print
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b dSearch b

Name

Show deleted rooms

Prog. area Designed area  RDS status

v

Show IFC data

Synchronize with model

Create room in plan

Attach to room in plan

Attach to room in plan by search
Edit IFC object

Delete IFC object

Show room in 30 viewer
Add details in IFC viewer
Search

Add/remove celumns

885523

Quick search Press F3 for quick search

Equipment status

Mumber of rooms: 1

Total programmed area 0

Total area 1,6885923

Image 9: Create room in plan

In order to establish the room in dRofus right click and choose Create room in plan. Moreover, one

must choose what function to connect the room.

' Room function structure

4- Rambell Aquarium 2010

01 - Administration

Ok

[

Cancel

)

IMage 10: Choose function to place the room

Select the function and click 'Ok'. The IFC-object is now updated with room function number,

Globalid remains the same. Now we can do a new merge in ArchiCAD to update the room in the

model.
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Change room names

To change room names go to the Room name manager in the top menu. Here you can easily change
the room name by right-clicking and typing a new name. The rooms in the room list will be updated.

' Room name manager
Mame Drawing name Numb;r of *
Office
LQUIBLIOOM | 1 e,
Shaft HVAC Edit L
wc Add 1
Meeting room Delete
Common / Louny
Copy / Archive Refresh
Shaft Electical
Stair
IT room
Kitchen
Archive / Pri il
4 == T L 3
Roomfno: Geographical ... MName:
0300 Quiet room
503002 Quiet room
Elo3om Quiet room
5lozmz2 Quiet room
502013 Quiet room
5103014 Quiet room
502022 Quiet room
503039 Quiet room
503040 Quiet room
503041 Quiet room
502042 Quiet room

Name

Prog. area:

6.00

6.00
6.00
6.00
6.00
6,00
6.00
6.00
6.00
6.00
6.00

Drawing name

Designed ...
8.40
6.40
454
5.64
452
516
426
454
5.64
452
516

Project

Ramball Aqua...
Ramball Aqua...
Ramball Aqua...
Ramball Aqua...
Ramball Aqua...
Ramball Aqua...
Ramball Aqua...
Ramball Aqua...
Ramball Aqua...
Ramball Aqua...
Ramball Aqua...

===

Number of r...

Image 11: Handling room names

To update the model, select rooms in the room list, right-click and select Synchronize with the model.

Make sure Room core is selected and click OK.

Then you export a new IFC file for new merge in ArchiCAD (see part 2)

With the new merge in Archicad, you will see that the room names change in the model according to
the naming in dRofus. If you write in a drawing name for a space in dRofus, you can update the

model with this shortname in the space, and still keep the long name in dRofus.

This room name editor is very useful — especially in large projects with many spaces. You can keep an
updated room nomenclature in dRofus and sync back to Archicad through IFC.
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