Robotic fabrication
of timberassemblies

Dr. Aleksandra Anna Apolinarska
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Arch_Tec Lab / ETH Zurich Campus Honngerberg (Fot.: A.Diglas)
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The Sequential Roof
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The Sequential Roof / Early prototypes (2011)
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wir bauen vorwarts
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(c) ERNE AG Holzbau
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ial-Roof / Layer-by-layer connections using nails

The Sequer
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The Sequential Roof / Automated documentation of the nailed connections (ROB Technologies)
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539 m3 (+40%)

385 m?

Total wood volume:
Optimized design:
Uniform model (180mm):

ETH:zirich

The Sequential Roof / Final model color-coded by slat cross-sections



Start ------- - Rhino3D
Design
Model

Python + Rhino3D

Structural
Analysis
Python + Rstab
Data
Processing
Python
Fabrication

Data

Text+Rhino Python

Fabrication

3/20-21/23a_Nails:3_Iter
5/20-21/22b_Nails:6_Iter
5/20-21/22a_Nails:7_Iter
5/20-21/21b_Nails:4_1Iter
5/20-21/21a_Nails:5_1Iter

5/20-21/20b_Nails:2_1Iter:

5/20-21/20a_Nails:1_Iter
5/20-21/19b_Nails:3
5/20-21/19a_Nails:2_Iter
5/20-21/18b_Nails:5_Iter
5/20-21/18a_Nails:6_Iter
5/20-21/17b_Nails:6_Iter
5/20-21/17a_Nails:6_Iter

5/20-21/16b_Nails:4_1Iter:

5/20-21/16a_Nails:4_1Iter

5/20-21/15b_Nails:4_1Iter:

5/20-21/15a_Nails:4_1Iter
5/20-21/14b_Nails:6_Iter
5/20-21/14a_Nails:6_Iter
5/20-21/13b_Nails:6_Iter
5/20-21/13a_Nails:6_Iter

5/20-21/12b_Nails:5_Iter:

5/20-21/12a_Nails:5_Iter

5/20-21/11b_Nails:5_Iter:

5/20-21/11a_Nails:5_Iter
5/20-21/10b_Nails:5_Iter
5/20-21/10a_Nails:5_Iter
5/20-21/9b_Nails:5_Iter
5/20-21/9a_Nails:5_Iter
5/20-21/8b_Nails:6_Iter
5/20-21/8a_Nails:6_Iter
5/20-21/7b_Nails:6_Iter
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Iter:

5/21-22/1a_Nails:2_Tter:7(141024)_Neighbours:2/16/22/1-3;2/16/21/1-1;
5/20-21/23b_Nails:2_1Iter:

7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
7(141024)_Neighbours:
:7(141024)_Neighbours:
7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
7(141024)_Neighbours:
:7(141024)_Neighbours:
7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
7(141024)_Neighbours:
:7(141024)_Neighbours:
7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_Neighbours:
:7(141024)_NengEours:
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2/16/20/21-23;2/16/21/23-23

2/16/20/21-23;2/16/20/21-23;2/1¢
2/16/21/20-22;2/16/20/22-22;

2/16/21/20-22;2/16/21/20-22;2/1¢€
2/16/21/19-21;2/16/20/21-23;2/1¢€
2/16/21/19-21;2/16,/21/19-21;2/1¢
2/16/20/18-20;2/16,/21/20-22; 2/1¢
2/16/20/18-20;2/16,/20/18-20; 2/1¢
2/16/20/17-19;2/16/21/19-21; 2 /1¢
2/16/20/17-19;2/16/20/17-19; 2/1¢
2/16/20/18-20;2/16,/20/18-20; 2/1¢
2/16/20/18-20;2/16,/21/16-18; 2/1¢
2/16/21/15-17;2/16/20/17-19; 2/1¢€
2/16/21/15-17;2/16,/21/15-17;2/1¢€
2/16/20/14-16;2/16/21/16-18;2/1¢
2/16/20/14-16;2/16/20/14-16; 2/1¢€
2/16/20/13-15;2/16/21/15-17; 2/1¢
2/16/20/13-15;2/16/20/13-15; 2/1¢
2/16/20/14-16;2/16/20/14-16;2/1¢€
2/16/20/14-16;2/16/21/12-14;2/1¢€
2/16/21/11-13;2/16/20/13-15; 2/1¢€
2/16/21/11-13;2/16/21/11-13; 2/1¢
2/16/20/10-12;2/16,/21/12-14;2/1¢
2/16/20/10-12;2/16,/20/10-12; 2/1¢
2/16/20/9-11;2/16/21/11-13;2/16,
2/16/20/9-11;2/16/20/9-11;2/16/-
2/16/20/10-12;2/16,/20/10-12; 2/1¢
2/16/20/10-12;2/16/21/8-10; 2/16,

:2/16/21/7-9;2/16/20/9-11;2/16/20/

2/16/21/7-9;2/16/21/7-9;2/16/20/¢
2/16/20/6-8;2/16/21/8-10;2/16/21/
2/16/20/6-8;2/16/20/6-8;2/16/21/¢&
2/16/20/5-7;2/16/21/7-9;2/16/21/7
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Future Tree / Basler & Hofmann office courtyard in Esslingen, Switzerland
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concrete column

107 m?
ca. 10x10m
380 timber elements

cantilevering corner
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1. Cut at both ends
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DFAB HOUSE / Dubendorf CH (Fot.: R. Keller)
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Accumulated total episodes
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Episodes mean length

Episodes mean success rate (%)

2arch + Autodesk Robotics Lab
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.ai), Basler&Hofmann, ERNE AG Holzbau
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Augmented A‘coﬁhstic/ Human-led assembly using an augmented reality system
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Basic Copyright Notice & Disclaimer

© 2021 This presentation is copyright protected. All rights reserved. You may download or print out a
hard copy for your private or internal use. You are not permitted to create any modifications or derivatives
of this presentation without the prior written permission of the copyright owner.

This presentation is for information purposes only and contains non-binding indications. Any opinions or
views expressed are of the author and do not necessarily represent those of Swiss Re. Swiss Re makes no
warranties or representations as to the accuracy, comprehensiveness, timeliness or suitability of this
presentation for a particular purpose. Anyone shall at its own risk interpret and employ this presentation
without relying on it in isolation. In no event will Swiss Re be liable for any loss or damages of any kind,
including any direct, indirect or consequential damages, arising out of or in connection with the use of this

presentation.



