
Fluid TranslaTion
FlexibiliTäT von biM iM enTwurF



11. BIM-Anwendertag | 21.05.2014 | Königstein im Taunus

Fluid TranslaTion
FlexibiliTäT von biM iM enTwurF



Mit der Olaya Metro Station von Gerber Architekten entsteht einer der modernsten Hauptbahnhöfe in Riad

(Saudi Arabien), als Teil des derzeit weltgrößten Metroprojekts.

Aus der Wettbewerbsphase entwickelte sich in der weiteren Bearbeitung die Anforderung zur Integration in

eine komplexe, multidisziplinäre BIM Struktur im internationalen Kontext.

Neben den Vorteilen von BIM in späteren Leistungsphasen, gibt es immer noch Bedenken BIM bereits im

Entwurfs- und Wettbewerbsstadium einzusetzen. Dies wird oft mit der eingeschränkten Flexibilität im

Modellieren komplexer Geometrien begründet.

Die Kombination unterschiedlicher BIM Anwendungen kann hierfür einen Lösungsansatz darstellen.

Anhand eines aktuellen Projekts, der Olaya Metro Station, sollen die entwickelten Strategien veranschaulicht

werden.

Fluid TranslaTion – FlexibiliTäT von biM iM enTwurF



•	Olaya Metro Station

•	Vom Wettbewerb in die Ausarbeitung

•	Konkrete Anwendung der Arbeitsmethode BIM - Komponenten/Prozess

•	Parametrik im BIM-Modell

•	Kollaboration mit Fachbereichsmodellen
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•	Gebäudeanalyse

•	Ausführungsplanung

•	GA BIM Projekte/ Wettbewerbe
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scriPTing Tool  - BEISPIEL GENERIERuNG DER DAcHFLäcHE



Modifizierungspunkte	für	Oberfläche	generieren



Generieren	der	Oberfläche



Raster	für	Oberfläche	erstellen



Dachunterseite in Abhängigkeit von benötigter Tragwerkshöhe



Dachunterseite in Abhängigkeit von benötigter Tragwerkshöhe



Script als Basis für Tragwerksanalyse



scriPTing Tool  - GENERIERuNG DER LANDScHAFTSSTuFEN
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Parametrische und manuelle Auswahl der Stufenfelder



Generierung der Landschafts- und Gehstufen



Generierung der Landschafts- und Gehstufen 



•	Grasshopper	Definition	wird	in	CSV-Code	übersetzt
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RowId,ElementId,Action,Object,Value01,Value02,Value03,Value04
0.0,,Draw,CurveArray,,,,
0.1,,Use,Points,"61.06984301, 9.99994081, 13.87267489","61.00627302, 12.57804347, 13.87267489","
0.2,,Draw,NurbSpline,,,,
0.3,,Use,Points,"60.56529604, 17.69224899, 13.87267489","60.29788520, 20.27897980, 13.87267489"
0.4,,Draw,NurbSpline,,,,
0.5,,Draw,Line,"59.54349317, 25.38455767, 13.87267489","65.16002461, 25.38455222, 13.87267489",
0.6,,Draw,Line,"65.16002461, 25.38455222, 13.87267489","65.16000970, 9.99993684, 13.87267489",,
0.7,,Draw,Line,"65.16000970, 9.99993684, 13.87267489","61.06984301, 9.99994081, 13.87267489",,
0.8,3742351,Add,Floor,,,,
1.0,,Draw,CurveArray,,,,
1.1,,Use,Points,"61.06984301, 9.99994081, 14.32281434","61.00627302, 12.57804347, 14.32281434","
1.2,3739959,Draw,NurbSpline,,,,
1.3,,Use,Points,"60.56529604, 17.69224899, 14.32281434","60.29788520, 20.27897980, 14.32281434"
1.4,,Draw,NurbSpline,,,,
1.5,,Draw,Line,"59.54349317, 25.38455767, 14.32281434","55.61237137, 25.38456148, 14.32281434",
1.6,,Use,Points,"55.61237137, 25.38456148, 14.32281434","56.13237625, 22.82753621, 14.32281434"
1.7,,Draw,NurbSpline,,,,
1.8,,Draw,Arc,"56.98798731, 17.69225246, 14.32281434","57.28001513, 15.60803539, 14.32281434","
1.9,,Use,Points,"57.28001513, 15.60803539, 14.32281434","57.52328332, 13.74233030, 14.32281434"
1.10,,Draw,NurbSpline,,,,
1.11,,Draw,Line,"57.84993106, 9.99994393, 14.32281434","61.06984301, 9.99994081, 14.32281434",,
1.12,3742365,Add,Floor,,,,
2.0,,Draw,CurveArray,,,,
2.1,,Draw,Line,"55.05933142, 9.99994664, 14.77295379","57.84993106, 9.99994393, 14.77295379",,
2.2,,Use,Points,"57.84993106, 9.99994393, 14.77295379","57.71638420, 11.87679978, 14.77295379","
2.3,,Draw,NurbSpline,,,,
2.4,,Draw,Arc,"57.28001513, 15.60803539, 14.77295379","56.98798731, 17.69225246, 14.77295379","
2.5,,Use,Points,"56.98798731, 17.69225246, 14.77295379","56.60200009, 20.27324537, 14.77295379"
2.6,,Draw,NurbSpline,,,,
2.7,3739973,Draw,Line,"55.61237137, 25.38456148, 14.77295379","52.53411889, 25.38456447, 14.772
2.8,,Use,Points,"52.53411889, 25.38456447, 14.77295379","53.08577962, 22.83364999, 14.77295379"
2.9,,Draw,NurbSpline,,,,
2.10,,Use,Points,"54.03055284, 17.69225533, 14.77295379","54.46070388, 15.13789041, 14.77295379
2.11,,Draw,NurbSpline,,,,
2.12,3742378,Add,Floor,,,,
3.0,,Draw,CurveArray,,,,
3.1,,Draw,Line,"33.64007682, 79.23073662, 14.77295379","29.13150684, 79.23074099, 14.77295379",
3.2,,Use,Points,"29.13150684, 79.23074099, 14.77295379","30.62957279, 78.79325011, 14.77295379"
3.3,,Draw,NurbSpline,,,,
3.4,,Use,Points,"33.64007532, 77.67944754, 14.77295379","35.10204530, 77.07544897, 14.77295379"
3.5,,Use,Points,"40.11378633, 73.06549503, 14.77295379","40.86315209, 71.53842193, 14.77295379"
3.6,,Draw,NurbSpline,,,,
3.7,3739984,Use,Points,"40.86315209, 71.53842193, 14.77295379","41.10446669, 71.04666601, 14.77
3.8,,Draw,NurbSpline,,,,
3.9,,Use,Points,"41.52006790, 70.02734988, 14.77295379","41.90291260, 69.04171472, 14.77295379"
3.10,,Use,Points,"43.12314884, 64.87173736, 14.77295379","43.38546345, 63.84611179, 14.77295379
3.11,,Draw,NurbSpline,,,,
3.12,,Use,Points,"43.38546345, 63.84611179, 14.77295379","43.71221648, 62.56853799, 14.77295379
3.13,,Use,Points,"44.93762105, 57.43771369, 14.77295379","45.23873618, 56.15380230, 14.77295379
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bim natiVe geometry

•	CSV-Code	kann	in	Revit	als	“Native	Geometry”	eingelesen	werden
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Number code Based on Line of Greatest Slope
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colour code Based on Average Patch Inclination

Anpassung	der	Dachfläche	in	erster	Ausarbeitungsphase

Phase 1 Roof

Adjusted Roof



Number code Based on Line of Greatest Slope

0% 13% 25% 45% 86%

colour code Based on Average Patch Inclination

Erneute	Anpassung	der	Dachfläche	Aufgrund	von	erweiterten	Auflagen	zum	Hochwasserschutz

Phase 1 Roof

Adjusted Roof
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PARAMETRIK IM BIM-MODELL
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Technische Gebäudeausrüstung



Koordinationsmodell
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cDE - common Data Environment
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Raumlisten	-	Space	Proofing
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Olaya Metro Station
Project Design Report
Phase 1 | Schematic 30% Design Submission 
13th August 2013

AR-0002 Architecture Project Design Report
4. Area Schedule

4.3 Functional Space Diagram



Türlisten
Work Flow
Adding Information and Tagging Concepts

i.e. Doors:

- Define doors types in the project
- Design doors types (as Families)
- Set detail pages
- Insert door Information and parameters into   
 Model and Door Schedule. 

Door to technical rooms:
DRS -11b
Steel Frame, Steel Panel

Doors from public areas into cores
DRS -22bOL
Double symmertic door with over Light
Steel Frame, Glazed Panel

Doors in cores
DRS -11c
Double asymmetric door
Steel Frame, Steel Panel

Revit Improvements ROMS

In preparation for Phase 2 
6th September 2013

Gerber Architekten international GmbH

Technical Development

3.4 Tagging of Drawings and Information Parameters in Model (SEY)
Work Flow - Defining Doors



Brandschutz

Buro Happold Fire Engineering 

Olaya St. Transfer Station 1B3TS0   Revision 00A 
Fire Engineering Strategy - Updated Preliminary Design M-BGR-1B3TS0 CF00 RPT 00010  7 May 2014 
Copyright © Buro Happold Limited  

 

Figure 8—101 10m visibility iso-surface – Overview 
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Wärmeberechnung
Olaya Metro Station    Mechanical Design Calculations Package 

 

M-BGR-1B3TS0-CM00-ECA-02000 -00A  Date Printed: 08.05.2014 

1.2.2. Images of the model 
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People Flow

 Buro Happold SMART Space 

Underpasses Design –Analysis results 

Input Data 

Analysis 

Identify 
scenarios 

Summary 

• The performance of underpasses has been reviewed against the worst 15-
min peak for the station.  The cumulative density map (17:45-18:00) help 
appreciating any potential areas of congestion and the extend of crowding over 
time. 

• The analysis of the worst 15-min peak station usage shows that the density within the concourse area 
does not exceed LoS A.  

• Localised increases in density (up to LoS C) are observed on escalators and around the gatelines. 
However, this is representative of passenger behaviours in a railway station. Higher density level should 
be expected on escalator and around gatelines, and in fact is required for these elements to operate at 
their optimum capacity. 

• The proposed concourse design alterations therefore complies with station capacity best practice 
guidance. 

17:45:18:00 

People Flow Dynamic Modelling Study, Concourse Area
Olaya Metro Station
Project Combined Discipline Stage Review (Summary) 
M-BGR-1B3TS0-CA00-PPT-00001, 5th May 2014 
Page 208

Issue O-2 Passenger Volumes and Flows

SMART Space 
Optimising the Interface between People and Places 

 
Shrikant Sharma 
Mobile: +44 (0) 7900 56 58 48 
Email: smart@BuroHappold.com   
Web: smart.BuroHappold.com  

People Flow Dynamic Modelling Study, Concourse Area
Olaya Metro Station
Project Combined Discipline Stage Review (Summary) 
M-BGR-1B3TS0-CA00-PPT-00001, 5th May 2014 
Page 210

Issue O-2 Passenger Volumes and Flows
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biM Model als grundlage Für Modellbau
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