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Introduction

The Beirut Port Explosion in 2020

N
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Introduction

Location

Y

" Mediterranean Sea
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Introduction

Mild Mediterranean climate
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Introduction

Paris of middle east
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Introduction

City with scar
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Introduction

Huge lost in Port explosion
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Introduction

Huge lost in Port explosion

300.000 PEOPLE LOST THEIR HOMES



Introduction

Ground zero of the explosion
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Introduction

Ground zero of the explosion
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Introduction

Ground zero of the explosion

A dynamic habitat



Introduction

The group

Commerce

Culture

Education
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Introduction

New neighbourhood: Baie de Zero

return the Public accessible water front to the city
build back a working and living neighbourhood
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Introduction

Research question

How can housing be built back in Beirut and
what role can it play in the reconstruction and
urban revitalization process?
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Research

Housing in Beirut

Age: 18
University freshmen

Y P Y
Lebanese American University
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Source: worlds capital cities, 2020




Research

Beirut studio

o

Vacant apartment
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Research

Construction boom around 2000

" HORIZON 2000"
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- Construction permits by year
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Ottoman mandate French mandate Lebanon independent Start of Civil War Reconstruction boom
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average area:
208 sgm

Research

Large apartment
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Research

Market demanding apartment size going down
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Research

Vacancy rate

Vacancy health
in Beirut: vacancy:
25% 7%

Source: The Daily Star on July 29, 2019, written by Abby Sewell
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Research

Reclaiming public space

I
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Research

Environmental problem and resources shortage

HELLO DARVNESS
MY OLD FRIEND

power water waste

3 hours cut off each day buy water from private tanker trucks landfills reached capacity
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Research

The historical neighbourhood
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Research

Beirut studio

o

A dynamic habitat
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Research

Cultural activities

Stairs as community gathering space Collective activities
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Research

Creatives (Artist, craftsman and designer)

&

&

Design / Craftsmanship Visual art Film / production Music / recording Book / Literature Performing art Photography studios
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Research

Creatives (Artist, craftsman and designer)
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Research

Traditional Lebanese houses

Concrete modern housing

Transitional mandate house

Central hall house

Farmhouse

‘
.
\ | | | | |
\ | I I [ I
1840 1918 1943 1975 1992 Now (2021)
Ottoman mandate French mandate Lebanon independent Start of Civil War Reconstruction boom
(the start of After the end of Civil war

urbanization)
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Research

Abandoned heirtage
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Research

Exclusive living environment
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Research

Future tendency: housing for “Brain gain”

A battle field between two economic models

News

iclay) cleliall
Clads aludiy 4

LEBANON

BUSINESS ~ OPINION ~ SPORTS ~

Dca

© Feb ?" ?7n-4\12-c-:Afu1 P —————— roch;U Jl . . " a
Brain drain ortbrain gain?IA Lebanese  AL-FANAR MEDIA

pe s pectlve Covering Education, Research and Culture TOPICS ~ COUNTRIES ~ OPINION

R

ALJAZEERA News. Israel-Palestine conflict  Fez = f v & ©

| Y

Brain Drain Can Be Reversed, One Lebanese
Physician Says

Lebanon’s ‘reverse brain-drain’ S

The economic downturn led many Lebanese to return home, but some
struggle flfind work.
[ 3
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Research

Port rebuild investment

Integration into City and Optimization of Port Terminais
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Research

Karantina
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Research

Karantina
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Research

New neighbourhood: Baie de Zero

I R
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Research

Plot
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Research

Plot
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Research

Ambitions

How can housing be built back in Beirut and
what role can it play in the reconstruction and
urban revitalization process?

Adaptable
unit system
designed for
demographic
change

V@@
VPP
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Research

Ambitions

How can housing be built back in Beirut and
what role can it play in the reconstruction and
urban revitalization process?

Adaptable
unit system Community
designed for level
demographic infrastructure
change

WPD GO
VA

N m ' .
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Research

Ambitions

How can housing be built back in Beirut and
what role can it play in the reconstruction and
urban revitalization process?

Adaptable
unit system Community Diverse public
designed for level space connected
demographic infrastructure to the street level
change

WPD GO
e ..

N m ' .
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Design brief
Stakeholder

NGO & Cultural
institution

UNESCO,
UNDP Lebanon,
Gaia Heritage, EU etc.

Local Political Port Investors

Group

Beirut Madinati

Canadian-german
investment fund
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Design brief

existing building
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Design brief

New neighbourhood
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Design brief

site

New building: 35,800 sgm l-
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Design brief

Population density goal

OPTIMAL RANGES OF LAND UTILIZATION

PEOPLE Shaded area is optimal density:| puB-|SEMT |[PRIV
PER Public .Semi-— Private | L1C [PUB-| AND

! area public & semi AREA
HA. Q% 215 510 7|5 ].OIO LIC |SEMI |

| 1 | I I

0 % 20,0 3.0[77.0
300 22.5110.0167.5
600 24.4115.4 |60.2
2000 |-9— —4-(30.0 31.0[39.0

The U.S.D.P. at M.I.T. guideline suggested densities range between 300 and 600 people per hectare
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Design brief

Target group

W @ @

Creatives young families young professionals students

A dynamic habitat ¢ Beirut studio



Design Brief

program
Residential units Shared living Parking  Cultural hub Sustainable Roof garden
66% 7% 7% 14% infrastructure 3,750 sgm
6%
D R TR R L L P PP R Y P E T L LPLPPRPRRYTY residential units
_— Medium
Working-living units Small Family units Family units
(36 sqm) (40 sqm) (81 sqm)

-, — [N, | e |. ................................. |. ............................ .‘ ............ ;

Shared living space

Laundry Lounge Children care center
Kitchen Dining Supporting commerce
Parking
Playground
o SRS « < <« 2 cooeoeeeccacsocchossacisnncnsnnnen,, i

bookshops ) B
P : Multifunctional Pl
: gathering space -
art & crafts shops Tl

Forum Galleries

----------------------------------------------------------------------
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Concept

Preliminary massing study

Beirut studio

o
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Concept

Hybrid form
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Concept

Form of infrastructure

water tower

R Lt T g T B e e T e aasad B e R T T

solar matrix
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Concept

Main ingredients

4 main ingredients
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Concept

Main ingredients

crrsre ””””’I”””“’ g T

Infrastructure core as structure
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Concept

Main ingredients

crrsre ””””’I”””“’ g T (””‘,(P”””tﬂr”ﬂﬁ,ﬂfﬂﬂﬂ”””'

Infrastructure core as structure modular units system
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Concept

Main ingredients
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Infrastructure core as structure modaular units system diverse collective space
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Concept

Main ingredients

Reuse and coexist with heritage
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Concept

Over view of 3 types of buildings
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Beirut studio
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Implimentation

A ADAPTABLE UNIT SYSTEM



4 type of unit layout




Implementation

Grid of unit
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Implementation

80sgm L unit

3000.00 3000.00 -3000.00

3000.00
K 3
0o
o

3000.00

Young families
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Implementation

40 sgqm M unit

3000.00

3000.00

3000.00

Young couple
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Implementation

18 sqm S unit
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Young professionals
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2000.00

2500.00

2500.00

Implementation
6 sgm XS unit
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Implementation

Unit L and M be exist from beginning

A dynamic habitat ¢ Beirut studio



Implementation

unit S and XS are expecting to increase in the future
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Implementation

AN INTEGRATED SUSTAINABLE SYSTEM



Implementation

Form of infrastructure

solar matrix water tower
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Implementation

Solar Matrix

filf,!f’!faf ”‘”r‘””"”r’”’”" aoeee

solar matrix water tower
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Implementation

one single frame of solar panel
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Implementation

one single frame of solar panel

.\W | \3;

ll‘l

frame is facing south with rotating solar panel, for maximizing the gained solar energy
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Implementation

one unit

unit is facing south east for optimal daylight and natural ventilation
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Implementation

electricity storage and delivery

=

S| x|

electricity be store in the battery and be deliver to the residential unit through the service core
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Implementation

a group of unit
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Implementation

different main orientation
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Implementation

Family living layout

A dynamic habitat ¢ Beirut studio
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Implementation

Shared patio
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Implementation

Link back to social tradition

Sobhiyyeh: a women-hosted
morning gathering with neighbours
to drink coffee and chat
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Implementation

Collective living layout

i
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Implementation

Link to Lebanese tradition

enjoy outdoor life

with the providing of large kitchen and outdoor space, people be more willing to live in smaller room
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Implementation

connected as one large free space
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Implementation

one close room with outdoor space

{

A dynamic habitat ¢ Beirut studio



Implementation

module
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Implementation

module

1 single building

A dynamic habitat 0 Beirut studio



Implementation

matrix

extend following the pattern
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Implementation

Circulation
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Implementation

Outdoor space share by 2 units
A A A

QT

g““”“““f”““%@_l

\II\IIHIII\I\HI\II\III\III\II\IIHIIIII\III\IIIHHII\\I\III\III\II\IH\IIIIIHII\IIIIIHIIHHIIIHIIH!‘%?IHI

LA |
e
&

“gi;\lll\ll-ll’l\lllllllju%

\I\IH\IIIlt‘l‘\III\IIIIIHII\II\IIIHIIIII\III\I\IIIHHIII\IIIHHIHII\III\I\I\IHII\II\IIIHIIHHIIHHIIHIIIHHII

A dynamic habitat ¢ Beirut studio



0 P

SIS Y

Implementation

Centralized shared space and facilities
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Initial setting
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Implementation

How the solar matrix will develop
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ntation

Impleme

Roof structure

span from 12m to 8 m

upport of the panel, and reduce the

ed on the roof for better s

a tree shape column is us



Implementation

Roof farm

Food
production

270 sgm

Cover the 3 hours
cut off for 2000
residents




Implementation

Roof Kitchen

hessians shade fabric

bamboo roll up shading
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Implementation

Water tower

A dynamic habitat ¢ Beirut studio



Implementation

Traditional water tower
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Implementation
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reinterpret water tower
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Implementation

Water purify system

A dynamic habitat ¢ Beirut studio

Clean water collection

Disinfection

constructed wetland

trickling filters

waste water collection and
preliminary sedimentation



Implementation

Concrete core

vertical circulation and stability element of the structure
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Implementation

water tower floor plan diagram
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Implementation

Suspending structure
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Implementation

L and M unit
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Implementation

S and XS unit
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Implementation

S and Xs unit
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Implementation

Communal space

small playground, tool shed, shared living and dining space

A dynamic habitat ¢ Beirut studio
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Implementation

typical floor plan
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Implementation

Section of water tower
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Implementation

communal space evenly distribute in the building
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Implementation

Interior fragment 1:50
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Material
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Initial setting
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population @

Developing state

seoece
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Implementation

How the water tower will develop

Utimate state: hybrid
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II HE =

A dynamic habitat ¢ Beirut studio

Ultimate state: loose

oSS

Ultimate state: dense
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Research

Ambitions

DIVERSE PUBLIC SPACE CONNECTED TO THE
STREET LEVEL



Implementation

New neighbourhood

: -
a park on a slop would connect the high difference of the two area, and become an entrance to Karantina
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Implementation

Flow connection

Karantina

old train station

extended into the plot, connected to this heirtage cluster and further into the important cultrual building
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Implementation

Porous ground floor

small courtyard surrounded by individual workshop

A dynamic habitat ¢ Beirut studio



Implementation

experiment, exhibition and event

designers and artiest could experiment and show their works outside their workshop, and exposed it to the pedestrian
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Implementation

shared living space

shared living space of the resident are also visually connection with the ground floor

A dynamic habitat ¢ Beirut studio



Implementation

units




Implementation

Open ground level
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Implementation

A tour of daily life

Age: 24
University graduate
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Implementation

Entrance of water tower

A dynamic habitat ¢ Beirut studio
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Implementation

ground floor of solar matrix
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2 main entrance and 2 fire stairs

A dynamic habitat ¢ Beirut studio

s

e
o
o
Vs e

A U

AN



3833

Implementation

Studio and workshops
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Implementation
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Implementation

Courtyard
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Implementation

Courtyard

A dynamic habitat 0 Beirut studio
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Interpretation of Colourful
heritage with 3 arch

terracotta facade cladding have
a similar appearance to the
plaster surface




Implementation

Courtyard
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Implementation

1st floor
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1st floor
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event hall

gym and day care center

co-working space
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Implementation

1st floor
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event hall

gym and day care center

co-working space

rentable office rooms for
start-ups
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Implementation

co-working space on 1st floor

" @l
recycled acoustic isolation
ceiling

terracotta tube
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Implementation

open and accessible ground level

=
T
|T |

""" 00 P
' : IIIII | [T _U :I_H:HHHHH : : : : : [
EEedi 4 i
,,,,, _L\ H |
= I

A dynamic habitat ¢ Beirut studio



Implementation

Courtyard
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Implementation

Interior fragment 1:50
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Implementation

reuse of heritage
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Implementation

Typical layout of heritage




Implementation

Insert furniture module

furniture module

Working-living
loft: 36 sqm

&
O

changed into a living and working space for the creatives by Inserting furniture module
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Implementation

Central share space

become a communal place where creatives meets each other and share ideas
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Implementation

Artist loft
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Implementation
Rentable studio space + gathering space for event

. ——
| : -

- - ]

*aapd
- Ve s B
kb 2 79

B g

|
) B
F—

A dynamic habitat 0 Beirut studio



Implementation

Rentable studio space + gathering space for event
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Development

Structural strategy

Design for assembly and disassembly
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Development

Principle of open building system

stuff 7 years

space plan 15 years

systems 25 years

skin 50 years

J
I — (\_I structure 200 years
I - -

Shearing Layers of Change (1994) Stewart Brand
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Development

Life span of different part

;;;;;;;;;;;;

infrastructure Units

Common space

>50 years >6 months >b years
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Development

Reinforce concrete core and prefabricated steel column

A dynamic habitat



Development

transport, prefabricate and assemble

design in a size that could be transport, prefabricate and assemble on site
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Development

Disassmble joint
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Development

Steel truss connected to stability core
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Development

Disassmble joint
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Development

Structure of one module in solar matrix
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Development

connected as a whole frame

A dynamic habitat



Development

A

Stability element

shared all the stability core and the ground floor could be more open
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Development

5 Steps to have your own room!

h
¥iitivs = Dynamic Habitate Beirut

Explore our Product and design your own room!
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Development

choose their rooms online

= Dynamic Habitate Beirut Looking For A

Explore Our Product

Explore our Product and design your own room!

By

IS

‘| £y
(g
NG

< }

Q< &Py
: ‘\§’#

Designed and developed by Dynamic habitate
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Development

Customization

= Dynamic Habitate Beirut Looking For A
Explore Our Product

Room Type

Explore our Product and design your own room!

Designed and developed by Dynamic habitate U
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Development

Customization

o

= Dynamic Habitate Beirut Looking For A Explore Our Product Explore Event w a0
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Development

Preassemble

O sk 9% =

'PrE
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furniture module will be preassemble on the wall module
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Development

type of walls

stability wall: CLT

e

Partition wall: single panel

construction wall

A dynamic habitat ¢ Beirut studio

—’

Party wall Double panel

construction wall

(VAN
Facade: Ventilated exterior
wall




Development

Transportation

Prefabricated components will be transport to the site
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Development

Power, water and air conncetion

ventilation, water and power supply are already installed in the ceiling and floor through the service core
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Development

Modular toilet
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Development

Prefabricated interior wall

floor division is flowing the
location of walls
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Development

Prefabricated exterior wall
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Development

Unfold furniture
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Development

the assemble and disassemble circle
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Implementation

Crane map

sy
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Development

Climate strategy

Maximize natural ventilation

Integrate shading and cooling system in facade
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40 °C

30 °C

20°C

10°C

0°C

Warm mild climate

Development

T e e e e T e

Jan.

Feb. Mar.

Apr.

May Jun.

Jul.

Aug. Sep. Oct. Nov. Dec.

A4

NNW NNE

WNW

35W S5E

o >1 ®>5 ®3>12 @®>19 @ >28 @ >38

it is important to prevent overheating in summer, a good ventilation will make much better outdoor life

A dynamic habitat ¢ Beirut studio

NE

ENE

ESE

SE

>50 @ >61 km/h

meteoblue



Development

Natural ventilation for common space

Opening of the corner is
following the direction of
natural ventilation
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Development

Natural ventilation for common space
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Development

Hybrid ventilation
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Development

3 types of facade

Residential unit

Co-working space

I Artist studio and workshop
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Development

a integrated shading and cooling system
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Development

foldable shading system

7
TAYAa AR
Rt R T A T

* Prefabricated Unit facade * Floor slab
glazed spruce 20mm acoustic flanking band
horizontal carrier rail 15mm flooring, 30*250mm
vertical carrier rail 25mm impact sound insulation 30mm
ventilation cavity 40mm OSB board 30mm
vapour barrier frame of joist 100*450mm
thermal insulation 10mm squared timber beam, 200*450mm
OSB board 15mm sound insulation between beams 100mm
wood stub 150mm resilient sound insulation clips
fire-prevention plasterboard 15mm insulation cavity 50mm

fire-prevention plasterboard 15mm

Panel structure double wall as party wall
plasterboard 15mm
wood stub 60mm
OSB board 15mm
mineral wood 20mm
OSB board 15mm [
wood stub 60mm | !

plasterboard 15mm ¢ 1 3m
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Development

Inspiration
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Development

a shaded balcony
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Development

Ventilated wood cladding facade

plasterboard 15mm /

v

wood stub 150mm

sound insulation 60mm

OSB board 15mm /
thermal insulation 10mm /

carrier rail 60mm

ventilated wood cladding

A dynamic habitat ¢ Beirut studio
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Development

3 types of cladding

G VAVAVAVAVAVANAVAVA

vm
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Development

Water circulation
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Development

Evaporative cooling facade for co-working space

* Prefabricated facade of co-working space * Floor slab

[ unglazed terracotta tube 110mm™*70mm acoustic flanking band

glazed spruce 20mm flooring, 30*250mm

vapour barrier impact sound insulation 30mm

thermal insulation 10mm OSB board 30mm

wood stub 150mm frame of joist 100*450mm
squared timber beam, 200*450mm

sound insulation between beams 200mm

resilient sound insulation clips

insulation cavity 350mm
fire-prevention plasterboard 15mm

A dynamic habitat ¢ Beirut studio



Development

Evaporative cooling facade

Unglazed terracotta tube
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Development

Reference: bioskin of Sony office

Lowered the
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Beirut studio

o
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Development

1:20 detail of Artist studio and workshop

N

.

Prefabricated facade of workshop space
terracotta cladding 30mm

evaporate cooling tube @120mm

wood stub 120mm

mineral wood 60mm

fire-prevention plasterboard 15mm

air outlet

Stability wall

plasterboard 15mm*2

CLT, 150mm

vapour barrier

terracotta cladding 30mm
Column

squared timber, 30[0*300mm

o

A dynamic habitat @ Beirut studio

. Floor slab
acoustic flanking band
flooring, 30*250mm
impact sound insulation 30mm
QSR board 30mm
frame of joist 100*450mm
squared timber beam, 200*450mm
sound insulation between beams 200mm
vapour barrier
resilient sound insulation clips
insulation cavity 150mm
fire-prevention plasterboard 15mm




Development

Evaporated cooling system
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Development

Cooling air for indoor space
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Development

Cooling air for out door space
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Development

Facade solar matrix

A dynamic habitat & Beirut studio

21.600m
v




Development

Facade water tower

18.700m
b A

N
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Development

Water system

Rain water collection Grey water purificationn é
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Development

Energy system

Waste separation Organic composting bio-waste collection Solar panel

\ \ \
®)

Food production Biogas energy Off-grid electricity

Second hand market and
material recycle

cissn0sl Dl [ e e e
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Reflection:
How can housing be built back in Beirut and

what role can it play in the reconstruction and
urban revitalization process?
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Reflection

2 Role
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Reflection

explore future housing typology in dense city

rrrrrrrrrrr

i T
T .

Community Adaptable unit Diverse public
level system designed for space connected
infrastructure demographic change to the street level

101G @666
Q@@
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Reflection

Population density goal

OPTIMAL RANGES OF LAND UTILIZATION ST K
PEOPLE Sh;dic: 'area lS oPtimal (;’er?sitt::y: : :
ublic bemi- rivate : |

PER area .public & semi p l
HA. | 0% 25 50 75 100 . |
| T f | T . !

0 L ;
300 lowest density . i i
ideal density  ----- !

600 highest density -\‘l i i
2000 |4 B i |

The U.S.D.P. at M.LT. guideline suggested densities range between 300 and 600 people per hectare

A dynamic habitat ¢ Beirut studio



Reflection

Catalogue of outdoor space

Communal living Production space Green space /! Cultural hub

i .
(/ ‘ ‘ .,
rooftop kitchen charging station playground cafe + exhibition

kitchen and dining vertical farming constructed wetland event + market

shared balcony rooftop farming experiment + showcase

A dynamic habitat ¢ Beirut studio



Reflection

Sustainability system

Energy Waste Food Water
Cover 3 hour cut off Reuse 50% of 470 sgm Save 20% water
for 2000 people daily waste production land per day

t

Off-grid electricity Waste separation and Rain water collection
material recycle

bio-waste collection Organic composting Grey water purificationn

car charging Second hand market Food production Reused water Irrigation

®

Reused water toilet flush

@

Reused water evaporated
cooling

A dynamic habitat 0 Beirut studio



Reflection

Future application
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Drawing set

Group site plan (1:10°000)
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Drawing set

Site plan (1:1'000)
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Drawing set

Urban implementation (1:500)
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Drawing set

Underground floor plan (1:500)
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Drawing set
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Drawing set

Solar matrix ground floor plan (1:250)
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Drawing set

db dp_db db g\gﬁ_ur

Solar matrix 1st floor plan (1:250)
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Drawing set

Solar matrix residential floor plan: family living model(1:250)

shared dining
and living
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Drawing set

Solar matrix residential floor plan: collective model(1:250)
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Solar matrix residential floor plan: roof garden (1:250)

Drawing set

[1 [

Rooftop farming
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Drawing set

Solar matrix section (1:300)

= U = %gt [l | B el 18.200m
! T 1 I =1 l! '_'__'i'%:?f | - - |Jr—|{~'1‘|‘r| ? 1": I T 11 T AIPP_IMI&-‘ T | ‘ | ||| !‘ “ ‘ 1 .fﬁ ! e

= I =]
] I l l | -
T 1T 1 1 L1 1T 11 | 1 I T T T T LELENLTY LT 1T 11 1
P l H I B 11.400m
T T T YT I TTII T T T 1T 11T _l'um]]l\'lm ,H‘Tl[["]:llluuuun ! o
(10 l H ] TIII | vs.wlm

:?—“i*]} 'ﬂfq 8 .5. el [I | 1||Ill *l']] f’;?} Ll (1] - ‘ >
ﬁ ] ‘—Ii{-‘E |;
4 7] A 'n] "
= ﬂ 2|a = ‘ 7
_ . s -3.400m

01 3 5 10m

A dynamic habitat 0 Beirut studio



Drawing set

Solar matrix section (1:300)
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Drawing set

Solar matrix facade (1:300)
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Drawing set

Water tower floor plan (1:250)
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Drawing set

Water tower floor plan (1:250)
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Drawing set

Water tower floor plan (1:250)
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Drawing set

Water tower section (1:300)
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Drawing set

Water tower facade (1:300)
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Drawing set

Family living layout Interior fragment (1:100)
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Drawing set

Co-living layout Interior fragment (1:100)
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