cPFL
i301S

Double-layer Timber
Plate Shell

Structure of the chapter:

Introduction

Introduction to the Double-layer Timber
Plate Shell

Software Installation

Quiz

Geometry Generation - Rhino3D,
Grasshopper

NURBS Discretization
Plates
Joints

B Advanced Timber Plate Structural Design

material addltlonal already p]_ate structure based

several distance
timber-plate e
assembly sequence o num mg;rh
condition something montage
) shﬁwn :

arC g applied
Q_tlmber. methodface O' dp051§0;|_gn t(ég)tnSt rUCtl nfact

dependingpart Sh

file wood connection .kind

along

angle must

xplor cut
collisio

data set, po

point S 1

©
v
n

geometricalp install

u

(1
Q
>
c
=1
o

work

surface

ckage called

'—l
<
'—l
’_l
(0]
o
)
=y
)
<
=
o
c
-

assembled computed

stemor

ooooooooo

result

2 architectura
parameter y

[
c |5
! i P'"Ogmebersarchlnau 1ble building pattern sotciwood wood

change Rl b
g performance folder tOOl i :;c 5 S
= (SN}
Al archesfll shape take o B3 B
ata allownext move initial d‘cerm]_]_ne = 22 s 2
default legree 2 S c
overall S s 8

macro.mode]w\ presentation working . a n e l
different 2. Seriesp

N

=PrFL



https://cede-webapps.epfl.ch/video-sequence-search/?csv=en_IBOIS-1
https://mediaspace.epfl.ch/media/0_kt9y6kwc
https://mediaspace.epfl.ch/media/0_kt9y6kwc
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245 Compas_wood

Python C++
compas_wood Standalone
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Grasshopper
Rhino

Petras Vestartas

Hello. This is the last part of the presentation, Double-layered Timber
Plate Shell. The presentation is composed from two parts. That is a code
review and a summary of the method. This will be, again, the practical
example. But this time, we are going to use a Python language and a
package called Compas_wood. In order to explain this generation
method, regarding the software part, is that the joinery itself is running
on a standalone C++ project, and then it is wrapped for the Rhino
Grasshopper library that you just saw in the last lecture. And then there
is another method. I propose a library of Compas_wood in order to run
this standalone code also in the Python language.

Notes

Summary

4. Digital architecture and advanced geometry processing
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https://mediaspace.epfl.ch/media/0_kt9y6kwc?st=4
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o5 Compas_wood

Petras Vestartas
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Notes
This is a small demonstration how the code was developed. It was

actually input of series of different projects, of different data sets, in
order to test where the code breaks for debugging reasons. You can see
different, essentially, examples that you can actually explore within the
Python library. This lecture will be again going to have the same
example for the sake of consistency. We are going to explore the
segmented timber arch of these two joint types and free balance joint.

Summary

Geometrical generation of Timber Plate Shells 30f8



https://mediaspace.epfl.ch/media/0_kt9y6kwc?st=60

eFeL  Software Installation

Requirements:

O VSCode

https://code.visualstudio.com/download

B Anaconda prompt
https://docs.anaconda.com/anaconda/install/windows/

B compas_wood
https://ibois-epfl.github.io/compas_wood/latest/installation.html

{2) ANACONDA.

B Advanced Timber Plate Structural Design

Petras Vestartas

Notes

1m 49s

Let's move to the installation page. We will need three parts. We will use
VS Code as the code editor for the Python. Then we use Anaconda
Prompt to install the packages. And then we're going to install the
Python package called Compas_wood using the Anaconda Prompt.

Summary

4. Digital architecture and advanced geometry processing
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https://mediaspace.epfl.ch/media/0_kt9y6kwc?st=109
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oas  1_compas_wood

!q File Edit Selection View Go Run Terminal Help e test 1_compas_wood.py - compas_wood - Visual Studio Code
‘-_E‘ﬁ EXPLORER @ test_1_compas_wood.py @
1
> OPEN EDITORS |1 UNSAVED docs > examples > @ test_1_compas_wood.py
“ COMPAS WOOD 1, import compas_wood
> oo £ 4
il 3 compas_wood. joinery.test()
> api
26 P! 4
v examples

> _pycache

@ data_set_beams.py

@ data_set_custom.py

@ data_set_from_xml.py
data_set_joints

@ data_set_plates_annen.py

@ data_set_plates.py

N data_set.xml

“m mesh.obj
PLACEHOLDER
test_0_data_set.rst

@ test_1_compas_wood.py
test_1_compas_wood.rst

@ test 2 _rtree_animation.py

B Advanced Timber Plate Structural Design

That are different cases for Windows and Mac users regarding the
installation. Once you go to the documentation page, please follow the
links below and simply follow the instructions. Once you open the VS
Code, you must choose the correct environment in the bottom part,
either on your right or left side. For Windows users, the default terminal

must be Command Prompt as seen in the second step.

PROBLEMS ~ OUTPUT  TERMINAL  DEBUG CONSOLE Python Debug Consol v ~ X
@ test 2 rtree.py M B b i 3t python Debug Console +~ (1)
> OUTLINE
> TIMELINE (wood-dev) C:\IBOISS7\_Cude\SoFtware\Python\compas_wood)D B
¥ mainr 31101 ®0A0 & Ln4,Col1 Spaces:4 UTF-8 CRLF Python 3.8.12 (wood-dev:conda) & 0

Petras Vestartas

Notes

Summary

Geometrical generation of Timber Plate Shells
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https://mediaspace.epfl.ch/media/0_kt9y6kwc?st=128

2m 35s

S 2 rtree

B Advanced Timber Plate Structural Design

First, we try if this package is actually working on your computer, then
we'll try the first simple examples, for instance how to compute Rtree
search.

Notes

Petras Vestartas

Summary

4. Digital architecture and advanced geometry processing
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https://mediaspace.epfl.ch/media/0_kt9y6kwc?st=155

oas  B_closed_mesh_from_polylines

B Advanced Timber Plate Structural Design

It's essentially a method how to find connection zones or essentially
neighbours between adjacent plates, because you're not using any
additional graph, we're just using a collision method to speed up the
search. We're using essentially two subtypes. One is the box-box
collision and another one is actually object-aligned box collision. This is
a code snippet how to do it, and we will go in more detail. Then we'll try
to detect the connection zones. They are actually coloured depending on
what kind of connections are possible, depending on side or on top side
or other conditions how joints can be generated, so it gives a little bit of
user information. This is again the code snippet. Then we will compute
the joinery for segmented timber arch. This is also the code snippet.

2m 45s

Lastly, we will mesh the geometry for display reasons.

Notes

Petras Vestartas

Summary

Geometrical generation of Timber Plate Shells

7 of 8



https://mediaspace.epfl.ch/media/0_kt9y6kwc?st=165

3m 49s

s B_closed_mesh_from_

1' # compas_wood 38 4
2 from compas_wood.joinery import get_connection_zones 392
3 from compas_wood.joinery import closed_mesh_from_polylines 20
4 import data_set_plates 4
5 42
6  # viewer 43
7  from compas_wood.viewer_helpers import display 44
8 45
9’ 46}
1e 47
1% 48
12 48
13 def test_connection_detection(): 59’
14 51
15 # Parameters 52 9
16 division_length = 3e0 53
17 joint_parameters = [ 54
18 division_length, 55
19 8.5, 56
20 9, 57
21 division_length * 1.5, 58
22 0.65, 59

c

k=) 23 1e, 60

g 2 division_length * 1.5, 61

a 25 e.5, 62

[ud 26 21, 63

g 27 division_length, 64

E 28 0.95, ar

@ 29 38,

g 30 division_length,

o 31 e.95,

5 32 40,

-g 33 division_length,

E 34 0.95,

3 35 58,

Q 36 1

§

-

polylines

# Generate connections
result = get_connection_zones(
data_set_plates.annen_small_polylines(),

data_set_plates.annen_small_edge joints(),
None,
Joint_parameters,
)
® - # Mesh Polylines
meshes = []
‘for i in range(len(result)):

meshes . append(mesh_result)

# Display via Compas_View2
display(None, None, meshes, .81, 2, 8)

# output
return result

data_set_plates.annen_small_edge_directions(),

mesh_result = closed_mesh_from_polylines(result[i])

data_set_plates.annen_small_three_valance_element_indices_and_instruction(),

# call the compas_wood methods
#

test_connection_detection()

This is again the code snippet. Let's start the actual assignment,

installation procedure and the coding part.

Summary

Notes

Petras Vestartas

4. Digital architecture and advanced geometry processing
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