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Abstract of Master’s Thesis Academic Year 2019

Boundary Design: Architectural and Urban Elements with

Porous Glass Using 3D Printer

Summary

This paper proposes a technique for making porous glass by combining the use of the
FDM 3D printer with the lost wax method. the porous glass produced by this method is
applied as an architectural city element to design a space, and the space peculiar to the
AM (additive manufacturing) construction method is considered.

In recent years, attention has been paid to architecture and digital fabrication in cities, but
there are few cases in Japan and they are still developing. One of the difficulties is the
complexity of the architectural space. Therefore, it is assumed that it is effective as a
method of digital fabrication to disassemble the architecture and the urban into various
elements constituting the space and to fabricate the elements and design a space using the
elements.

Among the various materials used for elements, this paper focuses on glass. Glass has a
history of playing an important role in determining the attributes of space by being used
for windows as the cornerstone of architecture. On the other hand, in modern architecture,
it is almost always processed into a colorless and transparent sheet glass and used as an
"nothingness plane." The range of expression is narrower than the other three types of
modern architecture, "iron" and "concrete".

Through a series of production processes and analysis of the glass group baked in this
research, we present the materiality of glass suitable for the age of digital fabrication and

the possibilities of new space brought about by it.

Keywords
1. Porous Glass, 2. Architectural and Urban Element, 3. Digital Fabrication, 4. Casting,
5. Internal Structure Design

Keio University
Graduate School of Media and Governance

Saori Tokushige
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Reactive Wall Project
Abstract

0. Overview

This is a project to set up a series of wall panels
corresponding to the change of seasons. Environmental
factors such as light, wind, temperature, rain, and sound
are changing rapidly as time progresses. By converting,
exaggerating, and visualizing these elements, it enabled
to easily grasp the passing of seasons, Alternatively,
these elements could be semi-automatically incerporated
into the interior to blur the distinction between the inside
and outside of the room. The series were made using
cutting edge technology, including custom-built large 3D
printers and special modeling techniques. This project
explored certain spaces where the transition of nature
harmonized with the behavior of people.

1. Porous Block: building material for
ambiguous spaces with large 3D printers

This building material was designed by imitating the
geometric structure of a biological surface called
"Gyroid". A gyroid structure possesses a property of
maintaining high strength with only a small amount of
material. The porous structure can softly absorb sunlight,
wind, rain, and sound. This building material created a
space where you can vaguely feel the outside situation
while remaining indoors. Small creatures in nature, such
as plants and insects, find their place in the fine
irregularities and holes on the surface. As time goes by,
the building and the non-building integrates, eventually
becoming a part of that space.

% 157
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2. Maple Window: a window frame of a winged
fruit that falls due to rising temperatures using
a shape-memory resin

The phenomenon of “fall" is related to daily scenery in
Japan. After the cherry blossoms are in full bloom, the
petals fall all at once, and you can enjoy fallen leaves in
autumn and snow in winter. In this work, the falling
phenomenon was applied te the wall of the building.
Resin with a shape memory property was used for the
window frame. When the branches of maple trees deform
due to an increase in temperature, the seeds rotate and
fall. When a part of the wall surface is taken away, the
lighting through the whole wall surface changes. The
falling scene shows an unprecedented look of the
building.

3. Breathing Facade: a facade with a breeze
that exchanges air between the inside and
outside

This work is a facade that changes its shape depending
on the surrounding envirenment. When the wind blows,
the facade swells as if breathing and then returns.
"Auxetic Pattern,” a pattern that easily distinguishes the
change in appearance, was used. The air moves from
outdoors to indoors and from indoors to outdoors through
the gaps. We can enjoy the light coming in through the slit
in the facade and the flickering shadows. Each module is
connected to its neighbors by a chain. It was designed to
be as light as a breeze.

Reactive Wall Project



4. Twisted Window Frame: a glowing 3D
window frame with a twisting, continuously
varying shape pattern that can only be created
with 3D printers

The facade consists of two thin walls with spaces in
between them. By inserting a thick object into the opening
of the wall, a rich three-dimensional contrast is created.
This differs from the previous representation of facades,
which simply consisted of flat 2D patterns, and the
inserted thick object can only be made with a 3D printer.
The shape of the object is such that the diamond used in
the original outer wall pattern continues to deform while
being three-dimensionally twisted. Because of its
translucent nature, this work shines milky white through
the light from outside during the day and shines under
illumination at night, thus functioning as a twisted light
window frame that gives a new look to the wall.

[X] 158  Reactive Wall Project
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