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Class Description  

A case study presentation on the process used for realization and detailing of 

the steelwork for cladding the Abdul -Aziz Centre for World Culture (ITHRA) 

project. This challenging form necessitated innovative workflows from the 

façade designers to the fabricators. With every steel element having unique 

lengths and shapes, the steel work was set out in Rhino using Grasshopper, 

Python scripting and manual detailing. Native Rhino is in principle CAD, and 

typically conversion into fabrication software such as Tekla a manual process is 

required (often equivalent to tracing). This presentation will outline and 

demonstrate the tools and support provided by Geometry Gym to automate this 

exchange. Initially rhino cad objects were òreverse engineeredó in Grasshopper 

to identify orientation, end mitres, piece mark and assembly aggregation. 

Subsequent  phases of the project involved the design team generating 

fabrication ready IFC (openBIM) files which were subsequently imported into 

Tekla. 

 

 

 

 

 

 

About the Speaker:  

Jon Mirtschin received his Bachelor of Engineering/Science from the University of 

Melbour ne, Australia. He worked for Connell Wagner and Expedition Engineering 

(London) before starting Geometry Gym Pty Ltd. Geometry Gym develops BIM 

software tools specifically for Model Exchange using OpenBIM standards such as 

IFC. These are primarily in the f orm of plugins for applications such as Revit, 

Rhino, Grasshopper, Tekla and various Structural Analysis applications.   
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King Abdulaziz Center for World Culture  

 
Visualization ©Snøhetta  

http://en.kingabdulazizcenter.com/  

 

http://snohetta.com/project/39 -king -abdulaziz -centre -for-world -culture  

 

Googl e 

Project Description  

(EXTRACTED FROM SNØHETTA WEBSITE REFERENCED ABOVE) 

Location : Dhahran , Saudi Arabia  

Typology : Cultural Centre  

Client : Saudi Aramco  

Status: Under Construction, Expected Completion 2016  

Size:  100,000 m² 

  

http://en.kingabdulazizcenter.com/
http://snohetta.com/project/39-king-abdulaziz-centre-for-world-culture
https://www.google.nl/search?q=Abdul-Aziz+Centre+for+World+Culture&oq=Abdul-Aziz+Centre+for+World+Culture&aqs=chrome..69i57j0l5.1061j0j7&sourceid=chrome&ie=UTF-8%23q=King+Abdulaziz+Center+for+World+Culture
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The King Abdulaziz Center for World Culture is a bold new initiative on the part of 

the Saudi Aramco Oil Company to promo te cultural development within the 

Kingdom. Following an invited architectural design competition in 2007, 

Snøhetta was selected to design this new prestigious cultural facility.  

 
Visualization ©Snøhetta  

 

Located in Dhahran in the Eastern Province the Cultural Center will provide for a 

wide range of activities serving the local population and becoming a cultural 

landmark on both a regional, national and global horizon. When completed, the 

project will conta in diverse cultural facilities, including an auditorium, cinema, 

library, exhibition hall, museum and archive. The auditorium will seat 930 visitors 

and will provide for a wide range of events ranging from opera, symphony 

concerts, musicals and lectures et c.  

 

Together with the smaller cinema, this will be an unrivalled venue for the 

performing arts in the Kingdom. The library will become a center of learning 

containing some 200,000 books on open access and catering for all ages and 

categories of users. The  great exhibition hall will accommodate large scale 

travelling exhibitions, as well as providing the setting for social events, banquets 

and conferences. The museum and archive facilities connect the vibrant cultural 

life of the center to the past and to t he very roots of the society from which this 

center is conceived.  
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Longitudinal section ©Snøhetta  

On May 20, 2008, the foundation stone was laid by King Abdullah, the Cultural 

Center is expected to be completed in 2016.  

Design Transfer  for cladding  

It is evident that the unique form 

will challenge designers and 

builders alike to construct this 

project.  This paper will focus on 

the design transfer of the 

cladding support steel, 

particularly on the processes 

used to communicate and 

transfer the designed 

arrangement from the façade 

consultant to the fabricators.  

 

Note that there are contractual  

and legal aspects to design 

transfer which are not 

documented in this technical 

paper.  

 

Facade mock -up. The  surface is made of CNC bent stainless steel tubes  ©Snøhetta  
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The design transfer processes discussed here relate to the white steel work shown 

below.  

 
Image of the cladding support steelwork. http://www.desi gnboom.com/architecture/snohetta -

king -abdulaziz -center -for-world -culture/  

 

 
Image of construction in progress. http://www.designboom.com/architecture/snohetta -king -

abdulaziz -center -for-world -culture/   

http://www.designboom.com/architecture/snohetta-king-abdulaziz-center-for-world-culture/
http://www.designboom.com/architecture/snohetta-king-abdulaziz-center-for-world-culture/
http://www.designboom.com/architecture/snohetta-king-abdulaziz-center-for-world-culture/
http://www.designboom.com/architecture/snohetta-king-abdulaziz-center-for-world-culture/
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Steel Fabrication from Rhino3d/Grasshopper  

Rhino3d  is a CAD application developed by McNeel and Associates.  It originally 

started as an AutoCAD plugin  enabling NURBS geometry.  It became a stand 

alone platform and has a wide user base in many indu stries including AEC, 

Industrial Design, Vehicles, Jewelry, Footwear, Furniture, Marine, Aircraft and 

Spacecraft to name a few.  

 

Grasshopper3d  is a visual programming plugin for Rhino, developed by McNeel 

and Associates employee David Rutten.  

 

McNeel and Associates encourage and support 3 rd party developments to 

specialize their base platforms for these industries, and Geometry Gym has been 

developing plugins to support the AEC industry for 6 year s. 

 

In July 2011, some discussion posts were added to the grasshopper forum 

enquiring how to conduct steel fabrication processes such as steel procurement 

from rhino poly surface brep  ob jects.  

 

http://www.grasshopper3d.com/forum/topics/structural -profile -length  

 

 
Post reply by Danny Boyes http://www.grasshopper3d.com/forum/topics/structural -profile -length  

 

Rhino3d doesnõt explicitly support this process in a way that more specialized 

software such as Tekla or Advance Steel can.  

 

In ensuing private discussions  with the fabrication firm Nurol Gulf , it was 

recognized that the model data needed to be transferred into the steel 

fabrication software of choice, Tekla. 

http://www.rhino3d.com/
http://wiki.mcneel.com/rhino/rhinohistory
https://en.wikipedia.org/wiki/Non-uniform_rational_B-spline
https://en.wikipedia.org/wiki/Grasshopper_3D
https://en.wikipedia.org/wiki/Boundary_representation
http://www.grasshopper3d.com/forum/topics/structural-profile-length
http://www.grasshopper3d.com/forum/topics/structural-profile-length
http://www.nurolgulf.com/
http://www.tekla.com/
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Façade Design Development  

Subsequently it was learnt that the cladding support steel work was being 

designed and detailed by Inoclad  (who were  working on behalf of Seele, a sub 

contractor to Saudi Oger ).  

 

Inoclad has used a combination of Python scripting, Grasshopper and manual 

modelling to develop the ar rangement of the cladding supporting steel.  The 

model was very detailed in terms of part identification and assembly 

aggregation.  

 

 
Screen capture of Inoclad Rhino file, visualizing layer hierarchy for assemblies and sub parts.  

http://www.inoclad.com/en/latestnews/kacwc-final-frame
http://www.seele.com/
http://www.saudioger.com/project/71
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Assignment of meta -data to Inoclad Rhino model objects  in the form of name, layer and 

usertext . 

 

Traditional set -out drawings as a means of communication with the fabricator 

was not practical due to each part being unique.   The rhino model was issued as 

a reference to define set -out, using geometry objects to define part location, 

fabrication features with meta -da ta  attributes  assigned for features that  were 

not geometric.   

 

To permit efficient processes for st eel work procurement, shop -drawing 

production, fabrication and assembling on site, it was essential to transfer this 

detailed model from Rhino into specialist steelwork such as Tekla.  
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Transferring Rhino model into Tekla  

Commonly to date, Fabrication mod els in software such as Tekla are 

independently authored, using design consultantõs models as reference where 

possible.   Usually advantage is taken of a rationalized project by transforming 

duplicated elements differing by transform only.  

 

For this project , to achieve the unique building shape there is no rationalization.  

Every element has a different shape, length or end fitting mitre.   

A manual process of referencing a CAD model, creating the base element, 

orienting and fitting would be time consuming and prone to human error.  The 

effort needed to check/verify the coordination between the model is additional 

to the authoring effort.  Thus an automated exchange was a desired means to 

convert the Rhino model into an intelligent Tekla model.  

 

Previous e fforts by Geometry Gym  to exchange model data with Tekla prior to 

this project had primarily involved using openBIM file formats such as SDNF and 

CIS/2.  But it was unfortunately found that whilst the  CIS/2 format  is capable of 

defining fabrication attributes such as mitres and drilled holes, this was rarely 

implemented or recognized in steel fabrication software.  

 

The project motivated Geometry Gym to undertake using the Tekla API as a 

means of generating thousands of bespoke pieces of steel . 

 

Reverse Engineering Rhino polysurface objects  

Grasshopper is an obvious choice to define a process to apply repeti tively and 

consistently to multitudes of similar but varying inputs.  

 

First and foremost, to generate native Tekla elements such as beams, the inputs 

to define this (such as axis, cardinal point, orientation vector, mitre planes) these 

attributes needed to  be reverse engineered from the rhino breps.  

 

Geometry Gym developed a reverse engineering component to conduct this 

step.   In essence this searches the surface edges (starting with the longest), and 

determines if the transverse section bounding box matche s the dimensions of 

the provided profile.   A centroid  axis can then be determined from this.  

 

 

http://www.structuralwiki.org/en/SDNF
http://www.structuralwiki.org/en/CIS/2
http://www.tekla.com/openAPI
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A sample Grasshopper script to conduct the reverse engineering of a Rhino3d polysurface  

 

 
A viewport of the reverse engineered attributes including mitre pla nes, orientation vector and 

longitudinal axis.  

 

A similar component could detect perimeter curves for capping and 

connection plates.   Other attributes such as piece mark and assembly container 

could be extracted from the rhino object attributes.  

 

 


