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Summery 

The project has successfully conducted research, design development, fabrication and dissemination of a 

practical application of innovative digital concrete fabrication method studied by the main applicant as a 

PhD thesis at KTH School of Architecture. The method is based on the use of ordinary ice as the molding 

material in production of precast concrete element. The result of the project is a prototype fabrication of 

a façade element – a lightweight complex geometry concrete rain-screen panel. The design has been 

developed in dialogue with a progressive Dutch precast manufacturer (mbX) and UK structural engineers 

(Buro Happold). 

 

Results 

The financial support provided by ARQ foundation allowed to conduct in-depth study and physical 

testing of a innovative method of sustainable production of complex architectural elements of high-

performance concrete.  

In the period from May through November 2019 a functional prototype of an ice-based digital concrete 

fabrication plant has been set up on the KTH campus (fig. 1). The industrial hall has been kindly provided 

by Akademiska Hus for the purpose of research. An industrial refrigerated container equipped with a 

girder-based CNC-mill has been installed on site (fig. 2,3). Numerous design and fabrication tests have 

been performed on the first stage before moving on to the final façade element fabrication, which took 

place in September 2019.   

The design logic, economy and environmental performance of such a façade element are captured in 

the peer-review conference paper presented on ACADIA conference, 26th October 2019, Austin, TX. (see 

Dissemination 1).  

Additionally, a video documentation of the prototype fabrication has been produced and published 

online, first presented on the same conference (see Dissemination 2).  

Finally, an full-year exhibition has opened at Swedish Concrete and Cement Institute (RISE), Stockholm 

on December 19th 2019 (see Dissemination 3).  



 

Fig. 1 - View of the experimental ice-based digital concrete fabrication plant at KTH 

 

Fig. 2 – CNC-control desk and the refrigerated 20’ container 



 

Fig. 3 – CNC machine and ice stock generator installed in the refrigerated container 

 

Fig. 4 – First prototypes fabricated during the summer months 2019 

 

 



 

Fig. 5 – Final façade element prototype 

 

Dissemination 1. Conference paper and presentation  

The design development and fabrication of the façade element has been published in a peer-reviewed 

conference paper. The presentation took place on 25th October 2019, Austin, TX, USA.  

http://2019.acadia.org/ 

 

http://2019.acadia.org/


 

Presentation at the ACADIA conference 2019 

 

 

 

 

 

 

 

 



Dissemination 2. Video documentation 

 

A video documentation capturing the fabrication process of the final prototype has been produced and 

presented first on the ACADIA conference 2019. It is also available online:   

https://vimeo.com/367759187 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://vimeo.com/367759187


Dissemination 3. Exhibition  

We’ve been invited to exhibit a selection of prototypes in the Swedish Concrete and Cement institute 

(RISE), Stockholm. The exhibition has opened on December 19th and will be open through January 2021. 

In January 2020 there will be a lecture at CBI dedicated to Ice Formwork research and application.  

     

Prototypes 1 and 2 - (Left) Light-Weight Rain-Screen Facade Element 

(Right) Packed-Fused Ice Aggregate Formwork 

 

 

Prototype 3 - Geodesic Terrain Model 



 

Prototype 4 - Media Facade Panel 

 


