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B .
Project Context e

Construction

Scanned Area

m Pilot Project of Stellenbosch University
to scan an existing building and create a
building information model from the
visible areas and services

m The data model should be based on best
practice but also with the view of future
integration and interoperability with other
systems of the university, such as
Planon and GIS

m Development of an initial information _seee
requirement framework

m Proof of concept
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Approach and Process
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SCAN TO BIM PROCESS

FULL SERVICES & INTERIOR MODEL

INFORMATION INTEGRATION

EMPLOYER'S INFORMATION BIM EXECUTION PLAN
REQUIREMENTS (EIR)

v
EXISTING DATA EXCHANGE

IFI

AS-BUILT MODEL
PROCESS(REVERSE ENGINEERING)
1
fZziza

SHELL/BASE MODEL MODEL

AS-BUILT FEDERATED MODEL
PROCESS (SERVICES INCLUDED)

VERIFICATION

AS-BUILT FEDERATED MODEL MODEL/DATA
MATURITY REPORT
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L AN V.
Selection of BIM Uses

MATURITY BIM USES DESCRIPTION BENEFIT RANKING INDUSTRY USEAGE
1 [] 3D COORDINATION Clash Detection ' 16
2 DESIGN REVIEWS Design Reviews in a Virtual Environment
3 [J DESIGN AUTHORING 3D Modelling, Renderings, Schedules & Documentation
4 [JCONSTRUCTION SYSTEM DESIGN Construction Modelling
[a) 5 [ EXISTING CONDITIONS MODELING (3D Laser scanning, Conventional surveying
m 6 [ SITE UTILIZATION PLANNING Rigging Modelling
7 [ SITE AMALYSIS Optimal Site Location & Orientation
8 [ STRUCTURAL ANALYSIS Structural Analysis 0.92
g O MECHAMICAL ANALYSIS Heating and Cooling Loads
10 O LIGHTING ANALYSIS Daylighting, Solar Shading and Lux Levels
11 [J3D CONTROL AND PLANNING Machinery with GPS capabilities 1.1
S| 1 =rrocRAMMING URS & Phasing 0.97
| 13 [J 4D MODELING Construction Program Modeling 115
(=) 14 [J cOST ESTIMATION Prelim Budgets, Cost Estimates, BOGQ's and Quantity Take-offs 0.92
W | 15 [CIDIGITAL FABRICATION Fabrication Models 0.89
16 [ ENERGY ANALYSIS Building Energy Simulation 0.92
E 17 O SUSTAINABILITY GREEN 5TAR Green Star Rating 0.93
18 O BUILDING SYSTEM ANALYSIS Lighting Analyzis, CFD airflow and Solar Analysis
19 [+ RECORD MODELING Operation, Malntenance, and Asset data 0.89
20 ASSET MANAGEMENT Asset Information Model Linked to CMMS
o 21 [ BUILDING MAINTENANCE Maintenance Program Linked to CMMS
o 7] [ SPACE MANAGEMENT Space Management and Tracking Linked to CMMS
23 ] DISASTER PLANMING Bullding Automation System (BAS) Linked to CMMS
24 [J CODE VALIDATION Building Standards
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B I M F ra m ewo rk Digital Asset Delivery Framework

S TS
* Engagement process (Client Journey) with = | issrunes ‘ nemet ot o ‘
client to determine the information :
requirements incl. data integration across % O et (O "
organisational units e .
* Production of 3 major documents: 1 "—1
e Organisation Information 5 ) At omtin
Requirements (OIR) ! E S,
e Asset Information Requirements (AIR) "’*""‘”::‘m
e Exchange Information Requirements wm};’mm ©
* Systems integration by using attributes R Rt

already applied:

° S p a Ce ta gs a @ Project delivery with no asset management considerations g
4 é ® Asset management with no project delivery considerations s Royal
[} A s S et ta g s , etc . = @ Combined project delivery/asset management gﬂiﬁg&ﬂﬂgiﬁ

*Cutiined fo the 150 19650-1
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Scanning and Registration

Point Cloud Scan of 107GB data was produced over
a 2 weeks process for 8000sgm scanned area
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B e ——
Modelling and Reverse Engineering

1) Analyse data and
stitching point clouds

3) Building element
7y 4 definition and
' //pattributes assignments
1 (Reverse Engineering)

via software
(Mesh model)
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Check and Verification
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B e ——
Data Exchange and Integration

Construction Operation Building information exchange (COBie)

F“;"W gesien ) ] J':b « Building Information Model structured
o e Bl reource according to UNICLASS 2015 (as outcome
(parts/warranty) . .
. ¥ of Asset Information Requirements) ->
Space (| Component || L} gpare Planon supports data exchange based on
i f structured data: Uniclass, COBie
Zones Systems build e Adding client specific attributes e.g.
SpaceTags and Asset Identifier amongst
Contacts Coordinates others to enable information exchange
o [ e between systems

Connections

Impacts ? Issues
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Mapping based on
unique identifier (space
id)

Revit export to Excel for
tabular mapping (space
id to room incl.
additional info)
Re-import into BIM
model

COBie mapping (incl.
SUN specific attributes)
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Integration of Planon

SUN Revit COBie Type Group
ROOM NUMBER Number Text Indentity Data
BUILDING SUNBuildingNumber Text Indentity Data
Match "FLOOR" |Level Text Indentity Data
FLOOR SUNFloor Integer  Indentity Data
DESCRIP Name Text Indentity Data
OUCODE SUNOQuCode Integer  Indentity Data
SOCCATEGOR SUNSocCategor Integer  Indentity Data
ROOM CODE SUNRoomCode Text Indentity Data
SPACECATEG SUNSpaceCateg Integer  Indentity Data
SPACEID SUNSpacelD Integer  Indentity Data
STATIONS SUNStations Integer  Indentity Data
Match "sQM" Area Area Indentity Data
sQm SUNSgm Area Indentity Data
Building Name Building Name Text Indentity Data
SITE_NAME SUNSiteName Text Indentity Data
FACULTY SUNFaculty Text Indentity Data
DEPART SUNDepart Text Indentity Data

SUN Shared Parameter

Revit built in Parameter

Royal HaskoningDHV



Embedding BIM into GIS via ArcGIS Web AppBuilder
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https://arcg.is/058r4P
https://campusmap.sun.ac.za/?extent=2099642.0807%2C-4019819.0527%2C2100106.376%2C-4019514.4989%2C102100&layers=Buildings,Parking%20Areas,Playing%20Fields,CampusBasemap_Worcester,CampusBasemap_Bellville,CampusBasemap_Tygerberg,CampusBasemap_Stellenbosch

Questions ? (after presentations)
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