
 IASS Annual Symposium 2019 – Structural Membranes 2019 
Form and Force 

7 – 10 October 2019, Barcelona, Spain 

Adaptable Meshes: A Dynamic Approach to the Construction of 
Membranes 

João COSTA1,2, Felix KRAEMER1,3, Christoph BADER1,4, Jean DISSET and Neri OXMAN* 

 *Corresponding Author. Massachusetts Institute of Technology, Department of Architecture and Urban 
Planning, Media Lab 

75 Amherst St. E14-433c, 02142 Cambridge MA, USA 
neri@mit.edu 

1 First Co-Authors: 2 jpcosta@mit.edu, 3 fkraemer@mit.edu, 4 bader_ch@mit.edu 

Abstract 
The fabrication of thread-based membranes and panels is typically constrained by the limitations of 
the underlying scaffold in which it is constructed. In this paper we present an alternative method of 
developing fiber-based meshes that are the result of ongoing research with the Bombyx mori silkworm 
done by the group and explored previously [1][2].  
This new method consists of a system that uses a heat bonding thread comprised of a polyester core 
coated in PLA that is deposited by a custom end effector responsible for laying the thread and creating 
anchor points by heating up and fusing the threads together. This research shows how we can reduce 
the complexity of the scaffold while increasing the ability to create anchor points within the mesh 
itself, allowing for a more intricate and adaptable behavior of the system. In this paper we present (1) 
the mechanism and development of the end effector; (2) the approach for toolpath pre-planning; (3) a 
real-time approach for live toolpath generation; and (4) a demonstration of how living organisms can 
be integrated into this system by describing how it reacts to them and accommodates for their 
movement and interference. 

References 
[1]  J. Costa, C. Bader, S. Sharma, J. Xu, and N. Oxman  “Spinning Smooth and Striated: Integrated 

Design and Digital Fabrication of Bio-Homeomorphic Structures across Scales” in Creativity in 
Structural Design Proceedings of the IASS Annual Symposium 2018, Boston, USA, July 16-20, 
2018 

[2] N. Oxman, J. Laucks, M. Kayser, J. Duro-Royo, C. Gonzales-Uribe. “Silk Pavilion: A Case Study 
in Fiber-based Digital Fabrication,” FABRICATE Conference Proceedings, pp. 248-255.


