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Adhesive based



Efficient in load transfer.

Vibration damping due to elastic
behaviour

Well-established and continuous
innovations.

UV degradation
Panels are difficult to detach

Maintenance and removal of sealant is
costly and impractical onsite.

Limits reusability due to bonded
interface.

Adhesive based

Bolted Connections

Laminated inserts



- Effective and reliable in load transfer.

- Good for replaceability/ maintenance

- Requires drilling holes into glass panels
- Damages glass integrity.

- Significantly limits the panel
reusability.

Adhesive based Bolted Connections Laminated inserts



- No voids or holes cut through the glass
surface

- Allows for reusability

- Metal inserts are permanently bonded
within laminated glass layers.

- Separation of materials is not possible

Adhesive based Bolted Connections Laminated inserts
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Solution?
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Solution?
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How can a fully demountable connection system be developed for large-scale
structural glass panels without modifying or damaging the glass,

while still meeting the necessary structural and durability requirements?
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Glass connections

Joining area

e

Glass Iate
i

Additive Manufacturing

X-Y-
translatigg

\\

o = ~, ) Interlocking systems
Adhesive-based Bolted Connectlons > '
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Demountable connections in the industry




Summar

Status of existing and
upcoming connections

Demountability
Reusability

Maintenance scope

Poo

Adhesive-based

Uni.conn

Reusability

.......... | nterlOCkln

g systems

Embedded laminates —

Bolted Conﬁpe‘éfions

Additive Mﬁhufacturing

Recyclability

Heat bonding
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Apple fifth Avenue, version 2
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[.oad cases

- Facade - 2 panels

- Facade T junction
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[.oad cases

- Facade — 2 panels

- Facade T junction
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- Roof panels-to-beam: T junction

- Beam-to-beam connection (under roof load)
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[Load cases

Facade — 2 panels

Facade T junction

o -
:} :‘::::1 <+
:: -
s |

:. % | «—
;

Roof panels-to-beam: T junction

Beam-to-beam connection (under roof load)

Grid of 3x3 panels — to figure out assembly sequence
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Design Concepts
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Laminated inserts
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Existing panels
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Suggested panel modification
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Surface treatment

wnection mechanism
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Surface Treatment

Type of Connection

Location of connection
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Surface Treatment

Surface bending

\ |

|\

Type of Connection

Location of connection

Interlocking grip

Connected at site
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The Uni.conn
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uni.conn
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Glass

Laminated glass
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Heat pressed; rebated profile
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Glass

Part 2 edge

— Openings for
' placing the insert

Channel for sliding
theinsertin

.....

__________
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Insert
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Gasket
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Design iterations



C: Static Structural

Maximum Principal Stress

Type: Maximum Principal Stress
Unit: Pa

Time: 1s

03-03-2026 22:37

6.8746e7 Max
5.8568e7
° ° ° 4.839%7

De51gn iterations i
1.7855e7
7.6766e6
-2.5017e6
-1.268e7

Iterations i Glass Panel | Insert Gasket L -2.2858¢7 Min
i version version | version

lteration1  Versionl -

G: Copy of Static Structural

Iteration3 ! Version 2

= 6.8357e9 Max

> Max_
s

Y .iu‘“ “‘

Iteration4 Version 2 O ;f;;;;m.n : qﬁ

. -
Iteration i Version 2 : E: Static Structural
£ H Maximum Principal Stress
i i Type: Maximum Principal Stress
. H . i H Unit: MPa
Iteration 6 ‘Version2 | : Time: 15
H £ REEITE Custom Obsolete
: : Max: 281.63
SO | Min: -160.34
. F - 11-05-2026 16:42:14
Iteration7 | Version 3
i 41136
3.4847
2.8558
2.227
1.5981
0.96923
0.34036
-0.28851
{ -0.91739
L1 15463




Design iteration 1

Iterations Glass Panel Insert Gasket
version _version  version
lteration1 | [Version1 | - G1 I
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Design iteration 2

Iterations Glass Panel | Insert Gasket
version version version
Iteration 2 Version 1 I {11 | G3

12 ‘
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Design iteration 2

Best

Iterations Glass Panel | Insert Gasket
version version version
Iteration 2 Version 1 11 G3 |
12
Worst

V

Pass

Fail

® Workability

(Qualitative assessment )

Structural performance

(Qualitative assessment )
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Design iteration 3

Iterations Glass Panel Insert Gasket

_version _version  version
Iteration 3 Version 2 13 G4
Best Worst
® @  Workability

(Qualitative assessment )

® Structural performance

Pass Fail (Qualitative assessment )
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lass Panel Insert Gasket
. version _version  version

Iterations

Design iteration 4

4 | |oca
Ga.1

Iteration 4 Version 2 |

Best ' Worst

® Workability

(Qualitative assessment )

® Structural performance

Pass Fail (Qualitative assessment )
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Design iteration 5

Iterations Glass Panel Insert

_version  version
Iteration 5 Version 2 I I5 I G5
Best ' Worst
® ®  Workability
(Qualitative assessment )
e v ®  Structural performance
Pass Fail (Qualitative assessment )
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Design iteration 6

Best

Iterations Glass Panel Insert

_version _version
Iteration 6 Version 2 I6 ) G5
6.1
Worst

® Workability

(Qualitative assessment )

® Structural performance

Pass

Fail (Qualitative assessment )
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Iterations éGIassPanelélnsert %Gasket
. version _version  version

Design iteration 7

Iteration 7 Version 3 | TV | G6V

ITH G6 H

Best Worst

® Workability

(Qualitative assessment )

! ® Structural performance

Pass Fail (Qualitative assessment )
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The Uni.conn
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The Uni.conn

Glass

version 3| -

Gasket G6

<

<
=

Insert
pin+sleeve

Gasket G6

I7_Sleeve

I7_Pin

Insert
Link
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Materiality

I7_Sleeve

I7_Pin

Insert

I7_Link

Link
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Materiality

I7_Sleeve

17_Pin

Insert

I7_Link

Non-magnetic

Sleeve- Al 6063
CNC machined

) \>

)
s
e

&

]

Link- Steel S355
CNC machined

s

Y —
< 1 “@t
- ]
ol 12
ﬁ4
R
. [ 10
Pin- Steel S355
CNC machined
Ap
ft
13 4 13
ng
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Materiality

Gasket

45

TPU Ester (Shore A70)
Injection moulded
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Structural Analysis

3.2m

-
-+
-
10m . . 116 kN/m
-+
-
-

\ m J'_‘,mkN

_—

sy |

Glass module
supported at 3 edges

Glass module
refined mesh
for better FEA

Uni.conn
connection
module
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Glass (in section)

Maximum Principle Stress: 8.03 MPa

Gasket - TPU Shore A70

Maximum Principle Stress: 2.04 MPa
(Compressive forces)

Insert - Stainless steel S355
Maximum Principle Stress: 98.46 MPa
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Design Applications



I

Pretrtrtetrts

Facade T junction

Facade panel

Connections

Panel Bj

Facade panel|

Panel A

Panel B

Panel C




Panel A

Facade T junction

Panel B

Panel C

I7 V_ Panel A
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uni.conn

Tensile cable

Beam-to-beam 62
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Roof T junction

At ocdy |

Support locations ———— o
(17 H module)

Roof panel

'

Roof panel

Roof beam
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Horizontal connection

Assembly
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Panel A

Roof T junction

$

4 s /

Panel B

Panel C

Delrin block

I7 H_ Panel C
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Roof T junction
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Roof T junction

A Glass
50.1 MPa

A Gasket
TPU (Shore A70) | 2.12 MPa

AMTH
180.47 MPa
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3x3 facade panel grid

I7 V_ Type C
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3x3 facade panel grid

I7 H Type A

I7 H Type D
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3x3 fagade panel grid 70



3x3 facade panel grid

71



Apple tifth avenue, version 3.0



\\

7./ A

Panelno. Sizing (m) Location Count
o 3.2x9.6 Facade panels 12
9 3.2x9.66 Roof panels 3
9 0.6x9 Facade fins 8
e 0.6x9.574  Longitudinal roof beam 2
9 0.6X3.11 Intermediate, secondary beams 6

Total 29
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(1) ] 14mm
i (2] koot [2Y Roo
1 11T
(3] Fins | 27mm | (@ 111
I._‘ 129mm
: : @H _ [14mm Delrin block
|
®
1
\ / (4)
~ > (1 R
\/ -
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End of Life
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End of Life
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End of Life



End of New Life
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(= == Connection
locations
Connection
T T locations
=3 =3
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Beyond structure

Electrical conduits

Sprinkler systems
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Beyond Glass
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Recap -



Is the unicorn found?




AHEDEOEL)

No permanent modification to glass
Repositionable and removable
Structural performance

Visual intrusion







Locking sequence
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