Robotically Aided Regionalism

Reawakening sione stereorfomy through roboric rabricarnorn

Matthew Tanti
P5 Presentation
AE - Intecture, TU Delft

] |
TU Delft oz INTECTURE G



Conftenfs:

Research Seffing

Fascinafion
Confext
Opportunity

Technique

Design Case

Site

Program

Concepf

Form finding

Elevations, Plans, Sections
Schemes

Defails

Fabricafion

Visuals

-i-;u De | ft Matthew Tanti - P5 Presentation - Page:01




Research Setting - Fascinarion

Combination of Tradifional Building Techniques wiih) Digifal Fabricafion
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Research Sefting - Conrext

The Malfese Islands
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Basic Info.

Total Area: 316 knr

Population. 450,000

Language.: Maltese and Fnglish
Independance. 27 September 1964
Fredominant Religion.: Roman Carholic

Climate.: 270 days of Sunshine
Lowest Temperature. / °C
Highest Temperature: 35 °C

Only Building Marterial: Limestone
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Research Sefting - Conrext

Malfese Sfone Archifecture
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Research Sefting - Conrext

“The most subile and exquisite part of Architeclure...
/s the formariion of every sort of Arches and vaulrs, culting their stones, and aqjusiing rthem wiith surface ariiice,
hart rhe same gravity and weight which should have precipriared rhem ro the earih,
maintain therm consiant in the air, supporiing one anorther in virtve of the murval comuplication which links rhem”

Vincenfe on Sfereofomy- 1707

i B B G
Guastavino stairs, King's Collage Chapel, Lady Gordon Chapel at Ta Braxia Cemetery, Colonia Guell - Gaudi.
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Research Sefting - Conrext

Problem:. Loss of Archifectural Herifage
An issue of Communicalion

/nfo

Subst
Completion

Selection

Procure

7lime

Reasons.

Stone Stereofomy requires a high level of infegration between design
and craftmanship.

Proposal:

Alfempr fo prolong rhis building fradifion in the future.
The re-infroauciton of the pre moder idea of ‘Master Builder’ through

argital fabrication.
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Research Sefting - Opporiunity

Digifal Fabricafion

Offers a direct ink between designing and making.
Not alfected by economy of scale, therefore all parls can be different.
Not affected by complexity

Left) RDM Rotterdam Robotics Lab Right) Gramazio and Kohler at ETH, Zurich
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Research Sefting - Opporiunity

Infegrafed design process

Concept

Program

Relation to surroundings
Views/privacy from interior
Indoor Lighting Levels
Aesthetics

Solar radiation Levels. Infegrafed DGSIgn Process: Cutting Reach of Robot
Thermal Mass Geometry - Ruled Surfaces
Wind Speed and Directions. Time of cutting
Stack Effect Margin of Error
Glare Assembly Logistics

Largest raw dimension Equilibrium

Compression Strength Live/Dead loads

Porosity Wind loads

Thermal coefficient Force flows

Workability of cutting Stacking Principles

Waste
COST ﬁ
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Research Sefting - 7echnique

Research
Sfone Properfies Craffmanship
Compression Only Robofic Fabrication
Thermal Mass Assembly
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Research Sefting - 7echnique
Research

Sfone Properfies Craffmanship
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Research Sefting - 7echnique

The Sysfem
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Site Consfraints

Programme

Design Intent

Validate Thrusl line

Solar radialion Analysis

Design Intent

Design Intent

Mafterial Limitations

Fabrication Limitations - ---

Input Topology ===

Chain model simulation
to generate thrust network

Does thrust network adhere
te design intent?

Local Thickness

Subdivide

" Embedded Performance

Cut

b

Assembly
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Compression Only Geometry

Shell Thickening

Tectonic of parts

Fabricate
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Design Case
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Design Case - Si/e

ELIROPEAN CA L
OF CULTURE 2018

\ J VALLETTA

Grand Harbour Region, Cospicua/Borm/a
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Design Case - Si/e

Grand Harbour Region, Cospicua
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Design Case - Si/e
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Design Case - Frogram
A Statement for a post colonial Identity.

A House for Maltese Literature.

A place were people gather fo celebrafe Malfese literature. Preserving ifs past and embracing its fufure.

why Noit?

Offices & An Archifectfural Sfafemenft
Aparfments Representing the culfure

of a secular Malfa
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Design Case - Concepf’

Typology Study
SPACE Zuntier
STATUS Private  Communal Public
ACTION Reflect  Gather Linger
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Design Case - Concepf’

Views

Chimney
Effect

\ Elevate

From The Ground (Landscaping)

Infimate Space To The Sky (Tower)

From Words
To Literature

Communal Space il - - Lingering Space

_~

Cool Predominant
NW Wind

- am == "
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Design Case - Concep/

Program on site
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Design Case - Form Finaing

Chain Simulation Input Chain Simulation Qutput Chain Simulation Input Chain Simulation Qutput

Topological Search
Digital Chain Simulafion.

Not imposing a form on a material, o
but have a dialoge between form i
and structure
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Design Case - Form Finaing

Shell Division Logic

1) Define Axis 2) Define Columns
e
? j K >
A\ B\° e
) 5 : ."""«-_ -
3) Divide Shell 2) Check If forces flow is perpendicular
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Design Case - Form Finaing

Analysis Info: stress[kN/em2)

Shell thickness 18cm
Imposed Loads: 5KN/M?

MEAN COMPRESSIVE STRENGTH: 23.5N/MM?2 6.11e-01

@ DRY OVEN STATE. -5.66e-01

-5.22e-01

SAFE ASSUMPTION: 21N/MM2 -4.78e-01

o -4.34e-01

- -3.8%9e-01

3.45e-01

-2.1KN/cm?2 -3.01e-01

-2.57e-01

MEAN DENSITY: —
1724KG/M3
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Design Case - £levarions
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Design Case - £levarions

B — P - m

G684

41.6

Morth Elevation 1:200
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Design Case - Flans

Ground Floor Plan

N'@ 0 10m

'i';u Delf-t Matthew Tanti - P4 Presentation - Page:26 |N T.E C T U .R E




Design Case - Flans
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First Floor Plan
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Design Case - Flans

Second Floor Plan —

N'@ 0 10m
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Design Case - Flans

E

20m+ Level Plan

N'@ 0 10m
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Design Case - Flans

45m+ Level Plan

N'@ 0 10m
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Design Case - Secrions

Grand Harbowr and Valietia Panorama

Summer Sun

&

Wirler Sun

Londscaping

BEL s ag0n

Lateral Secfion A-A Longitudinal Section B-B
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Openings to

3

Design Case - Schemes

Chimarte Scheme. Summer Siftuation

Grand Harbour and Vallalta Pangrama

Fresh air
Intake

Lateral Section A-A

Winbey Sun

= FREDOMINANT NORTH WESTERN
BREEIE FROM HARBOUR

F.F.L +6.30m

HijiHT | i ey e i N N | e e Ko BELs R
i S | , T - Landicazing
EFL =@ nom [‘.--". ‘ i_ 3 ¥ f : . ‘ i ]

Lateral Section A-A Lengitudingl Section B-B
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Design Case - Schemes

Climarte Scheme. Winfter Situartion

Grand Harbowr and Vallstla Pancrama

ne,
Summer Sun
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Design Case- Schemes

Stone - Stee/ Conneciion

‘i.JP‘ - - ._-:_.- -
lp:_ g Roller Connection Allowing Sliding
ﬂ— Stress Distribution Steel H-Section
‘ \ S High Strength Neoprene Gasket
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Design Case - Schemes

Stone Geomelry on Shell - Following Thrust nefwork

|

y

Network Lines Solit Surface

A~ Component
Geomelry

Leuven Pavillion. Technique.: Robofically cut EPS moauiles.
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Design Case - Deralls

Detail B

Detail D

/ 1 = ) - ® ; \ A

J J | / ] 1% ) B cn

| - s P / ; [ ™ L b L . S

- 1 L ~ I ¥ e A

1 Ve E z)" f J -~ i | i 8 A
j ‘,... : n g 1 i I\. ' k. - . | \ WL I:-
{ £ . BT J I F o, ¥ L 1 R T LA
: W ! | . D \
- - = = =y ! L B .' T | \ T Ve
m Yt i Ll 'I|' Ll 4 LAY "

! - [ L
+31 LA R
Tl il i

L —
g
Detail A

'iflu Delft Matthew Tanti - P4 Presentation - Page:36 |N T.E C T u .R E




Rain Gutter
Double 6mm Glazing

Traditional Peeled Reed Matt (Hasira)

Design Case - De/lalls
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Connector Piece —

Rain Water Drainage Channel m Detail C - 1:10

Outlet

0mm Vertical Stone
pport Element

5 =

ol

Spray Applied NanoShell
Transparent stone impregnation Layer

High Strength Neoprene Gasket Between Components.
Services

<

100mm Globigerinal Limestone

50mm Air Gap

3mm Roller Applied
Bitumen Layer

100mm EPS Insulation

250-550mm (Varies) Globigerina Limestone
Structural Shell

Stone Skirting Piece /
Expansion Joint pY Drainage Taking Advantage

80mm Screed With Embedded / of Shell Inclination
Floor Heating, Plumbing & Electricity P

Galvanized Steel Flashing
FFL+0.1m 100mm EPS Floor Insulation
Ty \

F.F.L+0.1m

3mm Damp Proofing Bitumen _ _

° O

Lower Coralline Limestone

A\ Detail A - 1:10 Foundation Stone

High Grade Concrete
Infill Cast in Situ

High Grade Concrete
Levelling Cast in Situ

Excavated Bed Rock
Lower Coralline Limestone
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Design Case - Fabricarion

-
-
*l [ | L ] :
L] L] |
C o | | |
AL, Ly Ll |
e ] ] |
- 44 .
Apphed ManoS|
T wil ol ETEE L o 1 -
0] Globegarina 1 b —
Bty
= ngih Mo o1 B R
FH0-GE0MM W arans | Globegenna Limdsions
S
Gy w , Ganaric Shall © !
Haae Warseal Cul 1

™, Sliding Machanism ™, Lingar Sagoered Arangoment Cunilingar Arrangoement

brication Loge: and Sulafls Uisa Shill Assambdy
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Design Case - Visuals
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Design Case - Visuals
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Design Case - Visuals
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Design Case - Visuals
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Design Case - Visuals
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Design Case - Visuals
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Design Case - Visuals
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Design Case - Visuals
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Thanks for your affenfion



