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Columns and Beams Case Study
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Pancho Arena in Budapest, Hungary 
offers and example of glulam beams 
working to create a interesting roof 
support system. The beams seem to 
connect with the concrete anchors with 
pinned connections. The connections 
from the anchored beams and the outer 
overhang seem to be connected with 
fixed connections. The “spinal” beams 
that run from the edge of the overhang 
to the base of the roof seem to connect 
with the concrete anchors with a pinned 
connection. I think that the other 
beams that connect with the spinal 
beam must offer the spinal beam some 
lateral bracing.

WEEK #



Columns Rhino/Grasshopper
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Creating the geometry of the “basket” of 
columns allowed me to be a bit more creative 
and try multiple different ways of extruding 
and duplicating a single angled column. The 
assemble and analysis using Karamba was a 
fairly similar set up to the regular column 
except when applying a load I was able to use 
a uniform line load along the circle that the 
top of the basket creates.

WEEK #

LEARNING OBJECTIVE: Improve Rhino/Grasshopper Skills and Implement Karamba Analysis



Truss Dome
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Creating the trussed dome allowed 
me to experiment and see how 
truss systems and domes may 
work together. However, I realize 
this is only one way the two 
structure systems may be 
integrated together. 

WEEK #

LEARNING OBJECTIVE: Design a trussed dome geometry in Grasshopper



Dome Case Study
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The geodesic dome houses in Yecla gave me a 
new idea about how to possible modularize 
and connect parts of our pavilion. The houses 
were designed and made by Ecoproyecta, a 
Spanish architecture firm.  

By not having any metal connections visible, 
the possible engineered wood products could 
be even better displayed in our design. This 
would allow for a more representative display 
of engineered wood products. There is a 
problem with this connection however since it 
is a more rigid connection, where we need 
pinned connections. The base connections 
into the foundation also give a possible 
solution for our base connection in the 
pavilion design if we used a CLT floor as our 
“tension ring”. The idea of having a lighter 
frame underneath a thicker reinforcement 
members at the base is one to consider 
though. By hinging on reinforcing members of 
a different, more rigid engineered wood 
product, like glulam, may make the CLT floor 
not needed.

WEEK #

LEARNING OBJECTIVE: Design a trussed dome geometry in Grasshopper



Grid Rhino/Grasshopper
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Creating the grid allowed me to 
experiment and see how grids may 
work. However, I want to look into 
grid shells a bit more, since they 
have more of an aspect of 
modularity about them; this would 
be helpful since we will most likely 
be doing a grid shell design for our 
pavilion.

WEEK #

LEARNING OBJECTIVE: Implementing Unique Material Properties in Karamba Analysis



Plates and Folded Plates
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This pavilion in Osaka, Japan 
utilizes folded plates on the roof 
structure. From the lecture, I know 
that the steeper the angle of folds, 
the more rigid the plates. 
However, the steel columns in 
between the plates do not require 
the folds to be steeper.

The pavilion didn’t really give me 
many ideas on how to incorporate 
elements in my pavilion. However I 
do think the raised floor would me 
an interesting element to look into 
if we had more time on our 
pavilions.

WEEK #



Overall Reflection with Rhino/Grasshopper/Karamba
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Looking from the initial Rhino/Grasshopper designs 
I made to where I am, I feel I have progressed a lot. 
I still have much to learn with it but this course has 
offered a great base for learning more about the 
software. 

For the Pavilion design, I obviously was not skilled 
enough to help with the actually designing. 
However, when doing the Karamba analysis, I was 
able to learn how to input unique material 
properties in the analysis. I also created a list of 
physical properties of all the materials that we want 
to use in our Pavilion. 

WEEK #



Overall Reflection

ADAM CHAVEZ TIMBER TECTONICS IN THE DIGITAL AGE - SPRING 2018 9

Date:   5/21/2018                                                                

Overall, I think I have learned a lot about the 
capabilities of designing with engineered wood. 
Previous to this class I really didn’t think outside of 
columns, beams and trusses when using wood in 
design. However after this class, I realize that wood 
can be used in many unique forms and be pushed 
beyond preconceived ideas about wood property 
limits. 

WEEK #

Metropol Parasol – Seville, Spain
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