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Brick-Printing Technologies for in-situ 

Smart Structure Fabrication 
 

 

Abstract 

Multi-material, three dimensional printing (3D printing) 

allows for the seamless integration of sensors, systems 

and structure. It is a scalable interchangeable platform 

which will allow for intelligent buildings and use a 

developed hardware platform. The platform will enable 

teaching and learning about the subject. The printing of 

interlocking bricks, with embedded systems, allows for 

the creation of structures of great size and high detail.  

The basic research into materials and techniques for 

the three dimensional printing of dynamical systems 

and architectural elements has already been 

completed. The combination of different printing 

materials and techniques can produce novel 

architectural elements and systems which provide 

unique geometries and uses.  
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3D printing, or Solid Freeform Fabrication (SFF), is the 

layered creation of objects by adding material into a 

desired shape. This is done without the need for forms 

or specialized tooling.  Often these layers are fused 

together though a variety of means (laser heating, 

conventional heating, adhesive, etc.). Traditionally, SFF 

processes are used to create small objects that are 

limited in size by the printer. Several large scale 

printers exist to make structures. [2] 

 

Using the Fab@Home printer, bricks have been made of 

conventional ceramic bricks and gypsum cement. Bricks 

allow for a structure to be larger than the printer. The 

Fab@Home printer allows for the creation of multi-

material objects. This allows a printed object to be 

functional rather than static. Fluidic and electrical 

conduits have been printed, enabling the creation of 

structural bricks that contain an edifice’s plumbing and 

wiring pre-installed [5].  

 

Strain gauges, thermocouples, actuators, batteries and 

transistors have been printed [1][3][4]. The sensors 

can provide a wealth of information throughout the 

structure. Distributed logic could give the buildings 

‘reflexes’ which react instantly to catastrophic failures 

(pipe bursts, power outages, fires). Actuators can give 

buildings a new level of life by allowing them to move. 

Printed Morphing structures could automatically change 

a rooms shape to meet is functional need and modify 

acoustics.  

 

The Fab@Home system would be an excellent platform 

for teaching and learning about architectural robots. It 

will allow students to scale down a building’s elements 

and print them out using the actual building materials 

to see how the overall structure will look feel and 

function.   

 

Conclusions 

3D printed smart bricks provides a versatile and 

exciting platform for implementing architectural 

robotics. It offers the ability to create new dynamical 

systems that seamlessly combine technologies from 

vastly different fields. The Fab@Home platform 

presents a means of educating students and providing 

the infrastructure needed to realize all the possibilities 

printing has to offer architecture. 
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