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Glass | Current situation

Apple Store, 5th Avenue, New York

Introduction; s O. ............................. O .............................. .O .............................. O .............................. O .............................. O .............................. O .............................. O .............................. O. .............................. O ..............................




Introduction

Human-scale cast glass piece
Karen le Monte, Com]ng Museum of Glass



Monolithic glass structures | Vision
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Monolithic glass structures | Limitations

4 months

Opposites of white’ by Roni Horn displayed
in Kroller Moller museum
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Monolithic glass structures | Limitations

@ 8-38 hours

Crystal Houses, Amsterdam
(oikonomopoulou, 2019)
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Cooling time | Factors
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Monolithic glass structures | Prototypes

Borosilicate glass
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10 months

Giant Magellan Telescope Mirror

3 months
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Glass & Topology Optimization

Introduction

Topologically Optimized Cast Glass Grid Shell Nodes
Wilfried Damen (2019)

Glass Giants. Mass-optimized massive cast glass slab.
Iro-Maria Stefanaki (2020)
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Glass & Topology Optimization | Limitations
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Research question

Introduction

What are the main aspects and inherent limitations of composing
a Topology Optimization algorithm for the design of massive cast
glass structures which are time and cost efficient?
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Methodology

Topology Optimization
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Case Study




Case Study | Location

Case Study

Glass slab inside the Great Court in the British Museum
Intervention by Foster + Partners (2000)
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Case Study | Main features
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Glass composition | Borosilicate

annealing time

M

Glass

shaping behavior
melting temperature
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properties
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Casting method

Glass

(oikonomopoulou, 2019)

Kiln-casting
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Cooling process
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Moulds | 3d printed sand

Arup/Davidfotografie.

Glass

Damen, W. (2019). Topologically Optimised Cast Glass Grid
Shell Nodes
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Topology Optimization




Initial shape

Topology

Optimization

Shape after optimization
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SIMP | Initial state
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SIMP | Density interpolation

Topology

Optimization
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Case Study Application

First iterations



Tool Methodology
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Design guidelines

railing

D

laminated glass
longitudinal parts

sheets

division in 2
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Initial setup
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Calibrating
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Compliance minimization
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Comparison

Compliance minimization

Volume minimization

First

iterations
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Comparison

Compliance minimization

Volume minimization

First

iterations
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Comparison

Compliance minimization

Volume minimization

First

iterations




Case Study Application

Design exploration
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Casting / Edge supports / Soda lime

longitudinal
section

AN

..............

A\

::::::

:::::
1T

Soda lime

0.9
0.8
0.7

0.6

.................

............

0.5

||||||||
||||||||||

uuuuuuuu
||||||||||

imn
nnnnn

nnnnnnn
|||||||||

THT
'''''

inan:
vvvvv

|||||||||

muas
:::::::::

Design

exploration

0.4
937.3

0.3

0.2

0.1

O .............................. O .............................. O .............................. O .............................. O 53



Stacking / Edge supports / Borosilicate
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Casting / Point supports / Borosilicate
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Casting / Point supports / Soda lime
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Stacking / Point supports / Borosilicate
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Casting / Edge supports / Borosilicate
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Comparison

Result Volume

Casting
Edge Supports
Borosilicate
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Final selection

Result Volume
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Case Study Application
Final Design




Design interpretation

Final Design

laminated float
glass sheets

main glass part
(densities > 0.6)

secondary glass part
(0.2 < densities < 0.6)
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Structural verification

Displacement
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Mould fabrication

3d printed sand

Damen, W. (2019). Topologically Optimised Cast Glass Grid

Shell Nodes

Fabrication
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Mould fabrication | Division

Maximum mould size

Mould division

Fabrication

1.23m
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Mould fabrication | Interlocking connections
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Fabrication |

Concrete mould base

Fabrication
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Fabrication Il

Placement of the
3d printed sand pieces

Fabrication
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Fabrication lll

Infill with sand

Fabrication
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Fabrication IV

Casting with kiln-casting

technique

Fabrication
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Mould removal
Post-processing

Fabrication
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Building integration
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Installation

Metal frame
(railing)

Metal clamp
(slab & float glass sheets)

Building

integration
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Installation IV: Final result
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Tool evaluation

Annealing time reduction

80%

Volume reduction

Design exploration

70%
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Further applicability

Unreinforced concrete

3d printed sand

Reflection
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Recommendations

3-dimensional code
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Testing of structural
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