
 
 

NOTES ON THE  
SHAPE TO FABRICATION CONFERENCE 

 
DAY 1 - TUESDAY 24TH APRIL 2018 
 
1. Crafting Techniques / Crafted Processes 
 

Pablo Zamorano   ​Heatherwick Studio 
 

1. Overview 
 

● The design process is a dialogue that goes back and forth between digital and physical worlds.  
● Designing based on experimentation with materials consistency 
● Learning from the process rather than the final result 

 

 

 
2. Project: 1000 Trees, Shanghai, China 

 
● The project is a building in Shanghai for mixed use ( It includes a hotel, a market, parks, etc.). 
● The design driver for the project was extending a park within the site. 
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● That was followed by the creation of a regular grid on the site. This grid created a topography 
with two centres rising up into two main buildings. 

● It has developed into a pixelated landscape with trees as the crowns of structural columns that 
will support the slabs of the buildings 

● The project went through thorough experimentation including physical models and material 
tests, trying to represent these pixels. 

● The columns were created in concrete in order to avoid seismic movement, while trying to make 
the column design as the special piece of the project. 

● Designing the columns went through putting belts on the columns to create an interesting 
pattern. 

● The design of the column went through the following: 
○ Influenced by the ripple effect. 
○ From convex to concave topological pattern. 
○ An Idea of importing the columns from Germany was on the table but proved to be too 

expensive. 
○ The best option was to use a foam mold CNC’d in China. 
○ Finally the foam was used to casting the columns in concrete. 

● Due to the Chinese contractors ability to work with 2D drawings only and the architects in 
London with exclusively 3D, Heatherwick had to adapt to the contractors’ requirements. Hence, 
and to make the process smoother, Heatherwick created  a design with only 6 typologies of 
columns and populated it all over the site. 

● In China all fabrication drawings were checked by hand and on paper. 
 

 
3.  Project: Coal Drops Yard, London, UK 

 
● CDY is a development at Kings Cross. 
● The Engineering for this project has been designed by Arup, and the facade subcontractors are 

Frener-Reifer. 
● The main design concept was to create a welcoming space and making sure to connect the 

original structure to the new one coherently. 
● All parties in this project (i.e. Architects, Engineers and Contractors) were working with 3D 

models, which smoothed the workflow. However the 3D model became really heavy 
computationally  which has caused some issues.  

● Although work was done through 3D models, those models are not considered contractual 
documents, so they still needed to be laid out on paper. 

● The structural solution for the roof concept was created using what was then called Giraffe 
Beams.   

● The Site included 3 Victorian buildings, and what has influenced the design was: 
○ The Longitudinal site. 
○ Trying to create something grand. 
○ The concept of elevating the roofs towards each other. 

● The concept then developed from using a strip of paper to complex 3d modelling 
● The existing site at the time was 3D scanned, yet it was too heavy of a 3d model to compute and 

work around. 
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● All the field marking in 3d has opened the possibility to create a very detailed model however 
this 3d model was not a contractual document. 

● The slate study for the roof went through many mock-ups and bench-marking processes, and 
being on-site throughout the process was key to success. 
 

2. The Performativity of Mater: Greatest Hits, New findings and the Institute of Making 
 

Zoe Laughlin - ​Institute of Making 
 

 
 

1. Main points presented: 

 
● Performing matter: Objecting stuff 
● Knowing your material affect to a great degree what you do with it. 
● Looking at materials from nanoscale to macroscale (think about the relationship between the 

DNA and our bodies as a whole -The idea of building blocks-) 
● The effect of the disruption of microstructure on the macro scale. 
● Metals are made of crystals. And how solid metal is created by crystallised metal liquid. 
● Adding carbon to iron to make steel. 
● Going through industrial processes used to create different objects and material by mixing and 

engineering other materials.  
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● How much engineering and science we can find in simple objects such as paper clips. 
● Showing examples and differences between human hair and metal fine strip. 

 
3. From Nurbs to Meshes - The Grasshopper - Archicad Live Connection 
 

Akos Karoczkai - ​Graphisoft 
 

1. From nurbs to mesh: 
 

The launch and development of Archicad since 1984. The main steps have included the following: 
● 1984 Virtual building 
● 2007 Virtual trace 
● 2014 BIM cloud 
● 2017 Stair and railing (AI) 

 
2. Grasshopper Archicad Live Connection 

 
● The idea started from the need to document the information from Rhino/Grasshopper to 

AutoCAD. This used to translate in the following process: 
 

○ DESIGN (using Rhino/Grasshopper); Followed by 
○ DOCUMENTATION (using AutoCAD). 
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● Archicad had a new aim which is to create a new, much more fluent and flexible work flow 

where design and documentation are part of the same process. 
 

○   DESIGN/DOCUMENTATION (Rhino/Grasshopper/Archicad). 
 

● The new software which creates a live update from Gh to archicad BIM model includes the 
following features: 

 
○ Native BIM elements; 
○ Quick and easy documentation process; 
○ Live connection; 
○ Quantity takeoff/schedules; 
○ Analysis and visualisation of data; 
○ Informed design decisions; 
○ Bidirectional connection. 

 
3. Projects done using this live connection: 

 
● EY Centre - Sydney 
● Art Gallery - Oakland 
● Nouvel museum - Norway 
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4. Rhino 6 
 

Scott Davidson - ​McNeel and Associates 
 

1. What’s new in Rhino 6? 
 

 

 
Rhino 6 includes an enhanced workflow, including exchanging data freely. This includes the 
following updates: 
 

● For presentation and rendering 
 

○ Updated OpenGL; 
○ Presents directly in Rhino; 
○ Showing textures in real time; 
○ GPU enabled; 
○ Expanded material library; 
○ The ability to create your own materials; 
○ HDRI background library; 
○ Upgraded standard display mode; 
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○ Applying Per-face material, where there’s no need to explode polysurfaces for different 
materials anymore; 

○ Silhouette lines enabling feature; 
○ Live clipping planes; 
○ Sharper drawings with different styles. 

 
● Make 2D 

 
○ It has been re-written completely; 
○ Made much faster with more options; 
○ It respects the clipping plane; 
○ Works with Grasshopper. 

 
● User data on every object 

 
○ Live update throughout the work process  ; 
○ Creating annotations on a document level. 

 
● ViewCaptureToFile 

 
○ Includes the ability to control resolution; 
○ Built-in PDF support; 
○ Alpha automated. 

 
 

● FBX 
 

○ Improved export to Unity or VR 
○ Cleaned up the way materials travel. (better material traveller). 

 
● Modelling: 

 
○ Modelling Enhancements; 
○ History blend surface; 
○ Extend surface. 

 
 

2. Development of the platform 
  

● More natural to work with and more generalised; 
● Improved Design, Documentation, and Fabrication platforms; 
● Grasshopper addition: 

Grasshopper is now built into Rhino and includes the following additions amongst others: 
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○ Multithreaded components (enhanced computing of some components that allows 
them to use more computing cores). 

○ Make 2D component. 
○ Bend component. 
○ Flow component. 
○ Stretch component. 
○ And Grasshopper now includes Kangaroo Physics by default. 

● Introducing Eto; an open source cross-platform dialog box framework available in Rhino 6. 
 

3. Licensing 
 

Rhino includes different licencing models: 
 

● Single - Computer ( Locked to one computer); 
● Zoo server software (Private network) 

 
○ Allows to update and track licenses properly. 

 
● Cloud Zoo licensing 

 
○ Creates a rhino account and login wherever you sign in; 
○ Not having to validate every PC; 
○ Not having to have internet to run it; 
○ Good for teams; 
○ Domain linked teams. 
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5. Transient Flow: Complexity in More Than Form 
 

Gustav Fagerstrom - ​Walter P Moore 
 

Gustav is mainly working on big span structures (Sports and transportation/Aviation) which are 
structurally challenging buildings. 
Some of the projects that Gustav worked on include: 

 
1. Project: Chase Bank Arena 

 
● The complex 3D geometry has to be converted from 3D to 2D drawings for contractual 

purposes. 
● The same complex geometry had to be converted into  something rational 

 
2. Project: Jacksonville Jaguars’ Amphitheatre 

 
● The use of different properties of the same material; 
● Understanding complexity in roles and capabilities by breaking it down and defining: 

○ The parties involved;  
○ Each party’s scope of work;  
○ What are the deliverables;   
○ Dividing the geometries of the projects into zones that are manageable. 
○ In Walter P Moore, this project along with many other projects integrated the fabric 

systems and the support structures hand in hand during the design process. 
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3. Lo-Fab Pavilion 

 
● Lo-Fab stands for Locally Fabricated Pavilion 
● The pavilion was designed with students and involved robots in the fabrication process in order 

to take over the tedious work and make it faster. This has reduced the fabrication time  from a 
1.5 months into 1 week. This was a result of merging traditional craftsmanship and 
computationally driven manufacturing processes. 

● The same pavilion was built again at Autodesk University where the team worked in 
collaboration with Autodesk to develop a novel design-to-robotic fabrication workflow using 
Dynamo. 

 
4. Other remarks 

 
● At Walter P Moore, some projects involved the selection of different wood species that were 

used based on their properties in different locations of the structure. 
● Using material such as ETFE and vislux (8 times stronger) which is made of 3 layers and has 

better temperature control and translucency.  
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6. Getting Involved with Rhino Development 
 

Brian Gillespie - ​McNeel and Associates 
 

Brian Talked about Rhino development process and how the company decides what to work on 
next. This included the achievement of publishing Rhino 6 and Rhino 7 WIP on the same day. 
 

 

 
He also highlighted what McNeel is working on for Rhino 7 including: 

 
● Internal Mac build for Rhino 7; 
● Allows you to send the geometry across the web; 
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● The rendering systems are now based on cycles; 
● Mesh to mesh intersection improved; 
● Working on having packages with 

 
○ Compatible plugins; 
○ The software will remember the plugin you usually use without needing to have them 

all. 
 

● Catmull-Clark subdivision 
 

○ Smooth and manufacturable; 
○ Nurbs to meshes. 

 
● Compatible for Mac/Windows. 

 
7. V&A Dundee: A Design Story 

Toby Clark - ​Arup 
 
Toby started his talk with a general introduction to the difficulty and importance of 
keeping up to date with the software development. 
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He particularly elaborated on Arup’s use of Unity 3D for the following reasons:  

 
● Allowing the users to customize their own tools (extensive toolset); 
● Ability to render the content in a web browser; 
● Very flexible software; 
● Ability to use many programming languages. 

 
Arup has developed the following interfaces within the software: 
 

● An interface within the model to see the data; 
● Analytical data; 
● Post-processing design within the app; 
● Creating a feature that helps storing data when on-site and feeding it back to the app. 

Toby then talked about the extension of the V & A Dundee project that he worked on closely 
with the architectural team of Kengo Kuma & Associates in Japan. Below are some of the design 
features that he discussed: 

 
● It was agreed to use special precast cladding panels to create the envelope of the building; 
● The building was working as a whole to maintain its structural integrity; 
● The initial concept of using the planks system didn’t work structurally and the engineers had to 

start a new option with concrete walls that have the planks hanging of them; 
● The Planks did overlap in many ways to achieve the desired shape; 
● The design also moved from full concrete to curved concrete columns using the ruled lines of 

the surfaces; 
● The end result was a reinforced concrete wall without structural cladding; 
● The tendering process involved creating several mockups of the panels before making a choice 

of the contractor. 
 
Toby then made a statement of how complicated software can be with intricate projects like the 
V&A Dundee. 
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8. Dirty Works - A platform Approach to The Design and Delivery of Complex Buildings 
 

Kenn Clausen , Kare Stokholm Poulsgaard & Morten Norman Lund - ​3XN Architects 
 

1. 3XN Architects: 
 

 3XN is a multidisciplinary team where they apply a lot of work on the analogue and digital 
aspects of design, and focus on the outcome of their projects as architectural more of it being 
computational. 
 

 

 
Below are the points discussed on 3XN approach: 
 

● 3XN worked with hotwiring to cut foam blocks and create concrete moulds; 
● Focus on R&D to be able to apply new techniques on bigger projects; 
● Applying computational means during the material behaviour simulations to reach the delivery 

needs after creating the designs; 
● Having flexibility in the work flow mainly between the Geometry, the Data and the Social 

aspect which is the most important. 
● Using fabrics as design inspiration and then making some iterations and simulations using 

grasshopper. 
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● Showing an example of 3XN design for Sydney fish market where they have used double curved 
surface for the roof. 
 

2. GXN Innovation: 
 
GXN is the research and innovation unit of 3XN architects in Denmark and below are some of 
the points the speakers highlighted about GXN Innovation: 

 
● Working with Rhino/Revit and Grasshopper/Dynamo as follows: 

 
○ Schematic (Rhino/Grasshopper), then creating the building data with Revit. 
○ Complexity should be addressed which helps clarifying what information should be 

exchanged. 
 

● Having all the data in one model made the architect be the nexus of the collaboration which led 
later to having a separate contract with client for extracting data for the panels’ fabrication for 
example to get all the fabrication information accurately.  
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