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“Integrate Nature and the forces of nature into your built
environment and let them shape your building.”

Quote by Yatin Pandya
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Space Optimization for building design
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Designing with Space Syntax A configurative approach to
architectural layout, proposing a computa- tional
methodology Reads © 8,660

September 2013 See details
Conference: 31st eCAADe Conference . At: Delft, the Netherlands

Project: Configraphix: Graph Theoretical Methods for Design and Analysis of Spatial
Configurations

Recommendations @ ) M 5
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QOverview Stats Comments Citations (6) References (19) see Save v ¥ Share on Twitter

Abstract and figures 'rk":('-"." Adwv

Measuring Surface Roughness
with White Light Interferometry

To validate manufacturing processes and
guarantee quality.

This paper introduces a design methodology and a toolkit developed as a parametric
CAD program for configurative design of architectural plan layouts. Using this toolkit,
designers can start plan layout process with sketching the way functional spaces need
to connect to each other. A tool draws an interactive bubble diagram and a set of tools

reveal feasible geometric interpretations of the proposed bubble diagram in terms of wrinan
plan layout graphs. Offering real-time Space Syntax analyses at the same time, the :
tools provide feedback on the spatial performance, which is translatable into the likely e Application Note
enrial narfarmanca nf the nlan lavra it nattarne [ (111

Source:eCAADe Conference paper, Delft, 2013
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The Why Factory

News
Events
Projects
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Research problem

THE GREEN DIP

Lets Cover The Entire City With A Forest!

The Green Dip refers to the architectural strategies used to
incorporate plants into buildings. The research stars by
asking several guestions: why green? What are its
capacifies? How does green perform? How can green be
implemented to our cities? Can we creafte a database of
plant species? Can we create a software to help us do it?
Can we invent a series of green elements to be
implemented?

If we want to face the climate crisis, let's start by finding
answers to some what's, why's and how's.

How do you dip your city in green?

The Green Maker combines the knowledge of buildings
with the knowledge of plants. A set of 9 strategies can be
chosen to dip any base typology in green. A catalog of
paramefric elements allows for grasses, shrubs, and frees
to be placed on any surface in on and around buildings.
kKnowledge of biomes ensures that only native plants can
be used per site. And finally a database of 4500 plants
including their water needs, total weight, maximum height,
oxygen produciion and co2 absorption are included.

Watch The Green Maker at work.

With the strategies, elements, biomes and plant databases
fully loaded, we can start to test scenarios of dipping
towers, interiors and blocks into green.

The Green Dip

Source:The Green Dip, The Why Factory, TUD 2019



"How to integrate green building strategies using
computational methods to design self-sufficient buildings?"

question
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Source: Kampun

Meso Scale Green Building Strategy

Research Summary

f » T
Kk o ~ i
. RS TR . !

. "-“‘- # ¥ = i e | & 8

28 :

.\ ’ \

: 5 A 5 \ p
S e \'.. LY b " . ‘. ’ )
RK'‘ECO-DOME, WOHA A_(Chi-tec'ts, Singapore 2015

gl

{
VISE -
ot | . v - -

Source: NATIONAL PA

Micro Scale Green Building Strategy
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Innovation Hub for Emerging Eco-Tech



Building Emerging frormr

Populating the geometry with
green energy elements
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nergy Production panels

Basalt Fiber PLA

Materials -~

Use of sustainable & pollution free Robotic Production for building
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Ecosystemn
Sustainable
design)

Health
and ,
happiness

~ Design principles Biophilic Design

Project Goals: Maximize Material Efficiency and Green Plot Ratio

12 - Concept




Mumbai Island & open spaces with the eastern waterfront development scope to make the city more greener
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Current state of Green in Mumbai

Design Stage - Site Location

N ands

opn LpOCes

OVERALL SECTION

EXISTING WAREHOUSES ON THE SITE - e

. . . THIS SAME SITE MIGHT BE REDEVELOPED INTO HOUSING ’
Pie diagram showing

potential of green increase if
EWD is designed sustainably
with green tech

#7721
)
—— T . 5 I III

waler

marshilgnds

| ]
L i@

Proposed EWD development by Mumbai
architects which is influenced by the glass
and concrete skyscraperswhich is gonna just
increase the pollution more
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Enhancing User Exparience
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15| Design Stage - Site Development - Concept Sketch




Site Usage ®@®® ® O OO O SiteUsage @ ® ® O OO O O SiteUsage @0 ®® O O OO0
GreenPlotRatio @ @ @ @ ® O O O GreenPlotRatio @ @ ® @ @ ® O O GreenPlotRatio @ @ @ @ @ @ O O
Total Height ®@ 00 O® O® ® ® O Total Height @ ®0®® ® O O O Total Height LN N HONONORONG

Geometry Concentrated in one zone Divided into 3 equal zones and height is reduced Enhanced Views and Vista

16 | Design Stage - Site Development - Massing
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Design Stage - Site Development -Final Form



Exhibition Areas

Seminar halls : Experience Zone

V-R Room

Digital Library

Restaurants

Farmers Market

— e e e e e e e e e

Urban Farming

Aeroponic Farms

— e e e e e e e e e

Material Testing Labs

 Testing Zone ': \
Bio-Fab Labs . S Saeins SllSNE it ot
Collab Studio | | Wgrkane |
: = . ~
Startup Firms E Working Zone f M

Site Management

il

Auxiliary spaces

19| Design Stage - Site Development -Types of Spaces
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Define -

Design Stage - Design Principles

Four Pillars of Design Principles

Analyze -

Minimize/Maximize

Integrate
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Research
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Exhibition Areas

Seminar halls : Experience Zone

V-R Room

Digital Library

Restaurants

Farmers Market

— e e e e e e e e e

Urban Farming

Aeroponic Farms

— e e e e e e e e e

Material Testing Labs

 Testing Zone ': \
Bio-Fab Labs . S Saeins SllSNE it ot
Collab Studio | | Wgrkane |
: = . ~
Startup Firms E Working Zone f M

Site Management

il

Auxiliary spaces

22 | Design Stage - Site Development -Types of Spaces
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Design Stage - Site Development - Types of Spaces | | —



Design Stage - Site Development - Schematic design
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Legend
1] Car Entry

6] Forest Walk
7] Phase Il & lll - Future Development
8] Parking Area

9 Car Exit

10] Back Entrance - Services




= Entry
e Open Auditorium ~ People Cars

Gte e =[ !1

Phase Il & 111 -
Future Development

—_

Dense Trees

Fhase || &Il -
Future Development

- o —— - | gl
- -2 D — g _, L B B e
I J'.'."-‘:" .- i - s .--‘ . | . ..... v il )
72 b

Back miranlr::a Ex]'l: Farmer’s Market Farking

—_————— =

29 Design Stage - Landscape Zonning - Mesoscale
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Design Stage - Groun

|

Floor Plan - Circulation




Design Stage - Meso Fragment Development
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Humans and Robots

Design Stage - Meso Fragment Development - Connections
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Design Stage - Meso Fragment -Structural System References
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Design Stage - Meso Fragment -Structural Core

Legend

- Floor plates
- Lift Core
- Service Core
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Design Stage



Design Stage - Meso Fragment -Structural Core
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Materialization + Experiment +

2

Source: Tera, Al Space Factory, 2018 C.R.0.P- D2RP&O workshop, RB Lab, TUD 2020

Design Stage - Materialization & Structural Logic

Reference

=  Proposed Structural system

Banyan Eco Wall, NowLab

Structural Facade System



Circular approach towards
material

Basalt Fiber PLA -Basalt
Rock + Polymer made from
Corn.

Biodegradable

Recyclable

Source: Marsha, Al Space Factory, 2018

Inference: 3D printing Material- Basalt Fiber Reinforced PLA is a very strong material which we can use to 3D print the structural system in the design intervention. It has a circular
approach also where it can be recycled and reheated to create new elements. It will help the intervention to move towards a sustainable future.

8| Design Stage - Reference - Marsha, Al Space Factory
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Design Stage - Meso Fragment - Facade Development




Shortest Path
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Design Stage - Micro Fragment - Ground Floor Plan

Legend

11 Entrance
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Design Stage - Micro Fragment - First Floor Plan

1] Librany- Study Zona

2] Librany- Workstation Fona

3] Books Sacticn

4] Redaxation Zona

5l Lk

&] Sarvica Cora

71 Fira Starcass

B} Feod Factony- Produchion Aras
¥ Food Factory- Hernmsting Area
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Design Stage - Micro Fragment - Second Floor Plan

5

4] Sarvien Cora

T Fira Staircnss

B] Food Factesy- Production Anan




Types of Furniture

O

Workstations

&

Collaboration

Food Storage

s Design Stage - Micro Fragment - Spatial Reference Kiordostalin
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Woerking Scanara
2]}
Teble alze pp: 1500 mm

Source: Penda Architects 2018

- Micro Fragment - Floor Plan
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48 Design Stage - Micro Fragment - Ramp
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Distance From Site

| +26.4 M
Basalt Stone- 50 km et B e e e e e e e e e e e e e -
Polymer made from . 2 ~a _—-
Corn- 30 km
2 g . ' +20.6 M
Basalt FihahPLA S5 ==87 SReSr &P 257 /e "% 9 T2 S S . .--.- R
¥ } = - \
Bamboo- 0.1 km — X +16.6 M
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Design Stage - Facade Details

2] Fixed Glazing 18mm Thk Glass Pane
3] Primary Structural Beam

4] Secondary Structural Beam

5] Tertiary Structural beam

6] Green Composite Floor

7] Bamboo Composite Floor

8] Soil Cocopet 200mm

9] Root Repellent 10mm

10] Drain Board 25mm

11] Water Proofing Smm

13] Bamboo Ply Smm Thk [edge Finish]
14] Bamboo Ply 16mm

1] Aeroponic Composite Panel 40mm Thk

Floor - Column Connection Detail
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Facade - Structure Connection

Sectional Plan @ A
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1] Aeroponic Composite Panel 40mm Thk
2] Fixed Glazing 18mm Thk Glass Panel
3] Primary Structural Beam

4] 3D printed BF PLA Layer 40 mm Thk

5] Hexagenal infill for structural stability
&) 3D Service Panel Lid

7] Plant sensors

8] Electrical Supply Line

9] Water Supply Line

10] Variable Porosity - Insect hotel
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Section Elevation

53] Design Stage - Facade Details
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Design Stage - Micro Fragment - Elevations
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56 Design Stage - Micro Fragment - Elevations
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Design Stage - Facade Fragment- 3D printing

3D printing at 0° angle

Changing the Orientation of the segment
3D printing at 0° angle

3D printing at 45° angle

e ‘// 7

Changing the Orientation of the segment
3D printing at 45° angle



The New Raw, Rotterdam, 2019

Design Stage - 3D Printing Technique reference
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Design Stage - Self Reflection

Reflection
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DZ2RP for Circular Wood

Digital Production Research Group: M. Male-Alemany, M. Galli and interns

Robotic Building: H. Bier, M. Latour and MSc3 students
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Recycled Wood is packed and glued together to form one
monalithic block

Design Stage - Alternative Solution ircular W

Material is milled using a Robot to achieve the complex geometry Final Product
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Climatology
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Conclusion
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74 Conclusion 4 A | Construction of MTHL Bridge- View from the fort, 2019, Mumbai
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Thank You
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