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ARCH 461: ADVANCED COMPUTER-AIDED FABRICATION 
COURSE SYLLABUS

Instructor: Jeff Ponitz
• office hours: Mo We 11a-12p, Tu Th 1-2p (Dexter 220F)
• contact: jponitz@calpoly.edu, (805) 756-2830

Schedule: Tuesdays and Thursdays, 4:00-6:00 pm, room 21-132
Catalog Description: Introduction to computer controlled subtractive and additive fabrication methods, material assemblies, and 
digital design software

An architect must be a craftsman. Of course any tools will do; these days, the tools might include a computer, an experimental 
model, and mathematics. However, it is still craftsmanship—the work of someone who does not separate the work of the mind from 
the work of the hand. It involves a circular process that takes you from the idea to a drawing, from a drawing to a construction, and 
from a construction back to idea.

–Renzo Piano

The emergence of digital design and manufacturing tools has widespread implications on how the built environment is imagined 
and realized. As architectural practices have begun to utilize digital tools, not all of those implications have been positive: “digital 
architecture” has at times been described as formally arbitrary, unnecessarily complicated, structurally lacking, and tectonically 
deficient. However, the convergence of these tools into a digital design/build workflow (digital fabrication) has the potential to 
bridge the work of the mind and the work of the hand, resulting in a craft-driven process. Parameters such as materiality, assembly, 
economy, and performance begin to drive the design process; tools become critical links between mind, hand, and material. 
How can we as designers integrate existing and emerging modes of production to define craft in a way that is timely, useful, and 
beautiful?   

This course supports investigations of design, fabrication, and assembly methods. The course will be driven by an ethos of thinking 
through making: while the CNC router will be central to much of our work, we will engage any other tools, materials, and processes 
that suit our needs. All work will be conducted at 1:1 scale, approaching fabrications as mock-ups rather than representational 
models. The course will be conducted as a research lab, where students will be expected to establish their own research agendas, 
and pursue those agendas with a critical focus. 

COURSE FORMAT
The course is divided into three projects as outlined below; the concepts, skill-sets, and strategies learned in each project will often 
draw upon those of the previous project. As the course progresses, students will transition from working individually to working in 
teams; this will allow students to develop rigorous research agendas, learn from each other, and use resources (including materials 
and machine time) efficiently. 

Class time will be used for student and instructor presentations, workshops, and discussions. These sessions are an opportunity for 
each research team to share the methods and results of its investigations, receive feedback from the rest of the class, and discuss 
future directions for the work. Most or all machine time will occur outside of class time in coordination with the schedules of 
CAED’s student technicians.

Credits: 4 credits
Enrollment: Maximum 24 students
Prerequisite: Arch 253
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Project 1: Pleats, Please (2 weeks, working in pairs)
Using origami as a precedent, we will explore the systematic geometric manipulation of material. Grasshopper will be introduced as 
a tool for varying and controlling these manipulations, and the laser cutter will be used to manufacture the resultant surfaces. 

Sep 20 (Tu): First class meeting; Begin P1 work
Sep 29 (Th): P1 work due

Project 2: Parametrically Permeable Patterning (2 weeks, 10 teams, 5 materials)
We will explore tactical overlaps of tools and materials via fabrication processes, supported by workshops on Grasshopper, 
RhinoCAM, and the CNC router. Each team will select a sheet material to research for the remainder of the semester, and 
manufacture a series of monolithic material studies that will establish a conceptual and technical basis for future explorations. 
Concurrent to the design and manufacturing of these material studies, we will explore two-dimensional representational systems. 

Sep 29 (Th): Form material/project groups, Begin P2 work
Oct 20 (Th): P2 work due

Project 3: Crafted Assemblies (4 weeks, 5 teams, 5 materials)
We will develop prototypes for performative spatial assembly systems that control air, light, sound, or water using the materials 
researched thus far in the course. In addition to established materials and methods (i.e. plywood milled on the CNC router), teams 
will be encouraged to explore and invent alternative materials and fabrication processes. Concurrent to the fabrication of these 
protoypes, teams will develop representational systems for communicating the process of their design, fabrication, and assembly.      

Oct 20 (Th):  Begin P3 work
Nov 10 (Th): Deadline for fabrication files
Nov 17 (Th): All work due; begin gallery setup
Nov 22 (Tu): Gallery opening and reception
Nov 24 (Th): Thanksgiving

COURSE BLOG
A course blog, located at www.11arch461.wordpress.com, will be an integral tool for this course. Students will be expected to 
upload and manage the quality documentation of their work on the blog on a per-class basis—this is how work will be submitted 
for a grade. During each project, research teams will be responsible for thoroughly documenting and sharing the processes, 
products, and directions of their work at each class meeting.

GRADING AND EVALUATION
Grading for this course will be broken down by project as follows:

• Project 1: 20%
• Project 2: 20%
• Project 3: 50%
• Blog/Exhibition: 10%

• Extra credit for successfully locating materials: 5% 
Grades for each project will be based upon your physical and intellectual participation in class, the rigor of your process, and 
the quality of your final product. For group work, you will be evaluated on the basis of your team’s work as well as your individual 
contributions (via peer evaluations). You will be updated on your progress after each project. The following grading system will be 
used when evaluating work:

• A: Superior work: meets all requirements and exceeds many
• B: Good work: meets all requirements and exceeds some
• C: Adequate work: meets all requirements 
• D: Poor work: does not meet requirements
• F: Inadequate work: meets few, if any, requirements
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EQUIPMENT AND MATERIALS
Rhinoceros 4.0 or later (<$100 at El Corral Book Store) and the Grasshopper plugin (free download) are required software for this 
course. Students are not expected to purchase any tools (bits) for the router unless specialized tools are desired for a project, or 
if the tool is damaged due to negligence. Eye, ear, and respiratory protection are provided by the d[fab] Lab, but you may want to 
purchase your own dust mask. Students are expected to purchase their own materials for any further work.
 
SELECTED READINGS
All required texts will be provided by the instructor on Blackboard or the course blog. Required and optional readings will be 
assigned from the list below.

Allen, Stan. “Field Conditions” and “From Object to Field”
Aranda and Lasch. Tooling
Bell, Materials for Design 
Gang, Reveal: Studio Gang Architects
Iwamoto, Digital Fabrications
Lally, Sean. Softspace: From a Representation of Form to a Simulation of Space
Kedan, Provisional : Emerging Modes of Architectural Practice 
Kennedy, Material Presence: The Return of the Real
Lefteri, Making It
McCullough, Abstracting Craft
Moussavi, The Function of Form 
Moussavi, The Function of Ornament
Pallasmaa, The Thinking Hand
Reiser + Umemoto, Atlas of Novel Tectonics
Kolarevic, Branko. Manufacturing Material Effects
Kolarevic, Branko. Performative Architecture: Beyond Instrumentality
Neumann, Oliver and Beesly, Philip. FutureWood
Sakamoto. From Control to Design: Parametric/Algorithmic Architecture
Silver, Fabrication: The Designers Guide 
Schumacher, “Parametricism, Parametric Patterns, Parametric Diagrammes, Style as Research Programme”

 

 


