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I would like to present you now the Annen Headquarters, which is the
building which made possible the technology transfer from all case
studies, which have been shown before, at the building scale. It is a
project which is inspired by [inaudible 00:00:25], the famous Paragon
engineer, and its double curved walls.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=4


The Annen project consists of 23 arches, all of different forms, which
have a span of 23-54 metre.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=31


It's a double curved shape of walls.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=41


We are using LVL panels made out of [inaudible 00:00:49] project.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=46


As it has been shown before, different case studies allowed us to first
seed assembly sequences. This has been developed in detail earlier.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=51


We finalised, brought up boxes, which were only attached by integral
mechanical attachments. We also had fabrication constraints prototypes,
as shown here. Improvement would be proposed after assembling boxes
at IBOIS, and the assembly pattern would be slightly modified. The
target surface would need to be subdivided.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=61


The discretisation process is very important. In this case, the
discretisation process is directly linked to the assembly process,
meaning that the rendering doesn't only run on the surface, but describes
precisely the shape of every box, which the volt is constitute of.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=90


This means that also the assembly, so you can test to be discretised. We
would like to insist on the fact that the structural engineering
investigation should also tackle those assembly sequences and see how
they could be modified.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=111


Here you see in a continuous flow, how with the knitting technique,
boxes are successfully added from one row to the next.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=128


Insertion vectors have to be considered, as it shown here, for different
assembly patterns.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=141


Boxes then can be assembled and form arches, and several rows up to
seven are assembled for each arch.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=149


This slide shows several insertion vectors, which are common, for
instance, to two different surfaces.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=160


This prototype, which was more a fabrication prototype, has been
shown and explained beforehand.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=169


It allowed us to verify the assembly sequence.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=177


This prototype was also mounted at the [inaudible 00:03:06] campus.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=182


A half scale prototype was performed by the company and in
Luxembourg with full plates, but health span. That prototype helped us
to be sure about a montage of process at building scale. Thickness of
panels, connections, every detail had to be controlled after fabrication.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=188


The whole panel set need to be laid out with a nesting process.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=213


In this case, the company even invested in two CNC machines, which
helped them to produce indoor the whole structure of their own
building.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=218


A parametric model describes fully all 23 arches, which are all different,
and in each arch, all boxes, which are different, and all connections.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=233


In this slides, you see some views of that project and the way it's labeled
throughout the process.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=246


Additional construction details were needed to connect the archive with
the concrete slab by introducing steel plates.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=255


The full-scale prototype max two was erected in order to test also its
structural behaviour at full scale. Here we see arch 22 and half of arch
21, which are connected and we should build first.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=266


Additional mechanical investigations were performed on arches 821,
and the rigidity of all wood-wood connections was improved on those
arches.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=282


In those slides, you see how the programmatic model allows to show all
information for fabrication, but also to plot geometries, which then can
use directly in the workflow for structural analysis modeling.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=295


We believe that architects should also investigate in construction
logistic, and specifically, montage logistics. They should now, in
addition to the wide range of activities, not only show a form such, but
also indicate how that form could be built, meaning how that form could
be discreticised and built.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=313


Additional mechanical investigations have been done, as it has been
shown in the past, also on another prototype, which has been
extensively commented already, where we made mechanical validations
of those connections.
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https://mediaspace.epfl.ch/media/0_26t0cz3p?st=339


This is an image of the first fullscale arch, which was built in
Luxembourg. Those are the first images of the accomplished building,
where you can see that the arches are visible as such in the final
building, and that very light comes in between those arches in order to
form a beautiful space. The envelope stays as an independent part, made
out of 23 arches which are independent and which form that space. Here
you can see one arch which is already built, rotated, put into a vocal
position and then displaced with the help of two cranes in order to reach
its final target position.

Notes

Summary

5m
 5

7s

3. Advanced timber construction and large-scale structures 28 of 28

27

https://mediaspace.epfl.ch/media/0_26t0cz3p?st=357
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