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NASA Earth Observations, 2015
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World Cities Sizes

10 Million Residents or More
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Berlin



Wikimedia.org, 2018



Amt für Statistik Berlin-Brandenburg, 2017
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Amt für Statistik Berlin-Brandenburg, 2017

 

 

 

Water: 5,886 Ha Vegetation: 1,013 Ha

Roads: 13,582 Ha Landscape: 3,633 Ha

Settlements: 49,242 Ha Forests: 15,756 Ha

Land Use Distribution



Abandonedberlin.com, 2018

Logged Abandoned Buildings
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From Passively Unused To Actively Serving Soceity

“Building within a building”

Architectural space as a valuable asset that should benefit its local society





Berlin has 4 public research universities 

and 27 private, professional and technical 

colleges (Hochschulen), offering a wide 

range of disciplines.

188,000 students were enrolled in the Winter 

semester 2017/2018, 20% of which have an 

international background.

Amt für Statistik Berlin-Brandenburg, 2018
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MACRO Scale





Google Maps, 2018



Die Berliner Eisfabrik
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“Building within a building”

Repurposing the abandoned ice factory to become A Center for Divergent* Collaboration

* In Psychology (of thought) using a variety of premises, especially unfamiliar premises, as bases for inference, and avoiding common limiting assumptions in making deductions.



Critical Spaces
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Mapping User Activities
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24,195 Students - 12.8% Critical
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Other
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Computational Strategy 

Agent-Based Spatial Optimization
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0
Existing Building



1
Define Intervention Domain



2
Extract Spatial Parameters

P2: Indirect Daylight

P1: Direct Daylight

P4: Events Proximity

P3: Isolation Atrium Proximity



3
Embed Data in Point Cloud

P1: Direct Daylight

High Low



3
Embed Data in Point Cloud

P2: Indirect Daylight P3: Isolation

P4: Events Proximity P5: Atrium Proximity

High High

High High

Low Low

Low Low
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Separation AlignmentCohesion

Attraction Repulsion

5
Set Agent Behaviours



7
Wrap Optimized Space

Critical Space Stable Agents & Trails



7
Wrap Optimized Space

Critical Space Stable Agents & Trails



Creative Space Stable Agents & Trails

Relaxation Space Stable Agents & Trails

Provocative Space Stable Agents & Trails

Interaction Space Stable Agents & Trails

7
Wrap Optimized Space



Creative Space Stable Wrapped Geometry

Relaxation Space Stable Wrapped Geometry
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Optimized Spaces Together



Spaces Rationalization



Spaces Fusion
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MESO Scale







Fragment Architectural Studies



Existing Building’s Wall

Existing Building’s Floor

Concrete Frame at Interface between Existing & New

New Building

Integration Strategy



Integration Strategy



Mean Curvature Analysis

Low High



Mean Curvature Analysis



Building Preformance Mapping



Heavy Duty Structural Performance

Thermal Insulation

Fire Protection
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Fragment Structural Studies



Supports and Loads Locations

Support Load



Topology Optimization I



Topology Optimization I



Stress Lines Analysis

Primary Stress Lines
Secondary Stress Lines



Stress Lines Bundling

Primary Stress Lines
Secondary Stress Lines



Topology Optimization II



MICRO Scale



Sub-Fragment Extraction



Sub-Fragment Extraction



Sub-Fragment Extraction



Basic Geometry



Mapping Projection

Concrete
Stainless Steel Sheets



Pre-Mapped Materials Integration



Stress Lines on Metal Sheets

Primary Stress Lines (Bundled)
Secondary Stress Lines (Original)



Structurally In-formed Stainless Steel Sheets



Structurally In-formed Stainless Steel Sheets



Materials Heirarchy



Materials Heirarchy
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Sub-Fragment Section
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