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DEALING WITH CATASTROPHE IN THE 
BUILT ENVIRONMENT

CATASTROPHE
Introduction
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DAMAGED EMERGENCY SYSTEM
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‘EMS SYSTEM LEBANON: A SYSTEM CHALLENGED BY A TRIPLE CRISIS’

- Mazen El Sayed 
Director of EMS & Prehospital Care,

American University of Beirut Medical Center

Police Fire brigadeHealthcare

DAMAGED EMERGENCY SYSTEM
Introduction

7Beirut Studio



DAMAGED EMERGENCY SYSTEM FINANCIAL CRISIS POWER OUTAGES

MEDICINE CRISIS INCREASING CRIME RATES FUEL CRISIS

COVID-19 PANDEMIC VIOLENT PROTESTS TERRORISM & GANG VIOLENCE

CHALLENGING RECENT HISTORY
Introduction
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How can security concerns in crisis-stricken Beirut be generated 
architecturally in a building typology that unifies the emergency 

services and contributes to the safety of the city?

RESEARCH QUESTION
Introduction
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URBAN REDEVELOPMENT
Introduction
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In Beirut, one of the most fundamental human needs is currently not being 
met, namely safety.

? ?

?

?

?

?

PROBLEM STATEMENT
Research
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In Beirut, one of the most fundamental human needs is currently not being 
met, namely safety.

Slow response times 
of emergency services

Terrorist threat & 
public tensions

Lack of coordination 
between emergency 

services

? ?

?

? ?

?

PROBLEM CAUSES
Research
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How can security concerns in crisis-stricken Beirut be generated 
architecturally in a building typology that unifies the emergency services 

and contributes to the safety of the city?

Slow response times 
of emergency services

Terrorist threat & 
public tensions

Lack of coordination 
between emergency 

services
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RESEARCH QUESTION
Research
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How can security concerns in crisis-stricken Beirut be generated 
architecturally in a building typology that unifies the emergency services 

and contributes to the safety of the city?

Fast response 
times

Resilient building 
design

Coordinated 
emergency aid

! ! !

!

AMBITIONS
Research
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How can security concerns in crisis-stricken Beirut be generated 
architecturally in a building typology that unifies the emergency services 

and contributes to the safety of the city?

Location OrganizationArchitecture

! ! !

!

RESEARCH STRUCTURE
Research
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How can security concerns in crisis-stricken Beirut be generated 
architecturally in a building typology that unifies the emergency services 

and contributes to the safety of the city?

Location Organization

ApproachabilitySafety

Architecture
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RESEARCH STRUCTURE
Research
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How can security concerns in crisis-stricken Beirut be generated 
architecturally in a building typology that unifies the emergency services 

and contributes to the safety of the city?

Location Organization

ApproachabilitySafety

Architecture

design FOR safety safety THROUGH design Design FOR safety

! ! !

!

SAFETY
Research

Beirut Studio 25



POLICE STATION, OMAN

FIRE STATION, DUBAI

POLICE STATION, LEBANON

FIRE STATION, QATAR

APPROACHABILITY
Research
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WAR

TERRORISM

NATURAL DISASTER

PROTESTS

RELEVANCE
Research
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Police 
station

Garage Det.  Heli

Ambulance 
post

Garage

HospitalEMERGENCY

CURRENT SITUATION
Design brief

29Beirut Studio



EMERGENCY Hospital

Fire
station

Police 
station

Amb. 
post

Shared 
garage HeliDet.  

Shared 
facilities

EMERGENCY

Fire 
station

Garage

Police 
station

Garage Det.  Heli

Ambulance 
post

Garage

HospitalEMERGENCY

PROPOSED SITUATION
Design brief

30Beirut Studio



Internal Security ForcesCivil Defence Lebanese Red Cross
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RECOGNISABLE PUBLIC VOID LOCATION AT INFRASTRUCTURAL NODE

Safety through design Design for safety

A SAFE HAVEN TO SOLVE CONFLICTS FAST EMERGENCY RESPONSE

URBAN AMBITION
Design brief
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CITY CENTRE
GROUND ZERO HARBOUR

SUBURBS

Beirut Studio 41Beirut Studio 41

BEIRUT
Design brief



H

Design brief

PROJECT LOCATION
Beirut Mosaic masterplan area
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Design brief

PROJECT LOCATION

H

Beirut Mosaic masterplan area
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MASTERPLAN
Design brief
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RESPONSE TIMES
Design brief
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RESPONSE TIMES
Design brief
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CITY CENTER
ETA < 2 min.

HARBOUR
ETA = 5 min.

GROUND ZERO
ETA = 4 min.

RESPONSE TIMES
Design brief
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FACTS

Plot = 5000 m² 
Coverage = 50%

Offset plot boundary 
≥ 5 m.

SITE RESTRICTIONS
Design brief
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PUBLIC ENTRANCE

STAFF ENTRANCE

SITE ENTRANCES
Design brief
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Design brief

MASSING RESTRICTIONS

25m

Offset ≥ 5m

40m

Courtyard

≥ 1 symmetrical 
facade (entrance)

Rounded corners

NORTH

SOUTH

WEST

EAST
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How can security concerns in crisis-stricken Beirut be generated 
architecturally in a building typology that unifies the emergency services 

and contributes to the safety of the city?

Fast response 
times

Resilient building 
design

Coordinated 
emergency aid

! ! !

!

RESEARCH QUESTION
Concept
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A highly efficient, modern and secure building with a large reach to 
safeguard the people of Beirut

FUTURISTIC FORTRESS
Concept
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EMERGENCY SQUARE ACCIDENT LOOKOUTCRISIS CASTLE

STUDIES
Concept
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EMERGENCY SQUARE ACCIDENT LOOKOUTCRISIS CASTLE

permeability sightlinescourtyard

KEY ELEMENTS
Concept
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DEVELOPMENT
Concept

 1. Courtyard typòlogy
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DEVELOPMENT
Concept

2. Opening up the block
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DEVELOPMENT
Concept

3. Watchtowers on the volumes
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DEVELOPMENT
Concept

4. Seperating pedestrian from vehicle
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DEVELOPMENT
Concept

5. Security layers
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DEVELOPMENT
Concept

6. Uniformity through facade elements
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FUTURISTIC FORTRESS
Concept
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PUBLIC ENTRANCE

AMBULANCE POST

FIRE STATIONPOLICE STATION

CAFETARIA

FITNESS

PROGRAM
Concept
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CORE
CORE

CORE

PRINCIPLE OF FLOWS
Concept
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EMERGENCY EMERGENCY

EMERGENCY

PRINCIPLE OF FLOWS
Concept
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COMMAND CENTER

POLICE STATIONFIRE STATION

STAFF PARKING

FUTURISTIC FORTRESS
Concept
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DETAINEE FLOW

HELICOPTER FLOW

Detainee block

Concept

PRINCIPLE OF FLOWS
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PUBLIC VOID
Design
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PUBLIC ENTRANCE
Design
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STAFF ENTRANCE
Design
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Grid based on 300a

CONSTRUCTION GRID
Design
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IN-SITU CONCRETE
Design
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BINDING FLOORS
Design
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ROUND COLUMNS
Design
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LOAD-BEARING OUTER WALL
Design
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STABILITY
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SECONDARY FACADE STRUCTURE
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structure of the floor

- carpeting
- sand-cement screed with floor heating 50 mm.
- insulation 20 mm.
- in-situ reinforced concrete 300 mm.

acoustic wall covering 
with build in sockets

shear bolts

natural stone windowsill

aluminium window frames

triple glazing

PV-panels on the east, south & west facade
Aluminium cladding on the north facade

heat recovery unit

GapS air filter 

aluminium grated panels

aluminum cladding
(1 element, flashing)
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shear bolts

WBP multiplex

aluminium window frames

triple glazing

secundairy structure:
aluminium box profiles attached 
to concrete main construction

aluminium mounting profiles

aluminium mounting profiles 
(welded to secundairy construction)

ventilation duct
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structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
- wooden battens 22x50 mm.
- acoustic wall covering with build in sockets

secundairy structure:
aluminium box profiles attached 
to concrete main construction

aluminum cladding
(1 element, flashing)

aluminum mounting profiles

aluminum window sill

DPC foil

aluminum window frame

triple glazing

mounting plate connected
to main structure with shear bolts

frame mounted on steel angle line

natural stone window sill

seal
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structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

aluminium grated panels

aluminium mounting profiles 
(welded to secundairy construction)

secundairy structure:
aluminium box profiles attached 
to concrete main construction

triple glazing

mounting plate connected
to main structure with shear bolts

WBP-multiplex 18 mm.

aluminium window frame

frame mounted on steel angle line

aluminium profile (sill)

seal
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530

aluminum cladding
(1 element, flashing)
aluminum mounting profiles

secundairy structure:
aluminium box profiles attached 
to concrete main construction

mounting plate connected
to main structure with shear bolts

structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

200

structure of the green roof

- planting
- extensive substrate 100 mm.
- filtering layer
- drainage layer 50 mm.
- Geotextyle protection layer
- PE separating and protection layer
- bitumen vapour barrier 

with FLL anti-root certification
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
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aluminium frame (fixed)

structure of the floor

- carpeting
- sand-cement screed with floor heating 50 mm.
- insulation 20 mm.
- in-situ reinforced concrete 300 mm.

triple glazing frame mounted on steel angle line

drainage, gutter

structure of the wall

- wateproof vapour permeable film
- insulation 120 mm. (hard pressing)
- vapour barrier film
- in-situ reinforced concrete 300 mm.

seal
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structure of the wall

- wateproof vapour permeable film
- insulation 60 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
- wooden battens 22x50 mm.
- acoustic wall covering with build in sockets

WBP multiplex

seal

triple glazing

aluminium window frame

aluminium T-frame

opaque layer
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FACADE DETAILING | DT-02 & 03
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structure of the floor

- carpeting
- sand-cement screed with floor heating 50 mm.
- insulation 20 mm.
- in-situ reinforced concrete 300 mm.

acoustic wall covering 
with build in sockets

shear bolts

natural stone windowsill

aluminium window frames

triple glazing

PV-panels on the east, south & west facade
Aluminium cladding on the north facade

heat recovery unit

GapS air filter 

aluminium grated panels

aluminum cladding
(1 element, flashing)

3
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shear bolts

WBP multiplex

aluminium window frames

triple glazing

secundairy structure:
aluminium box profiles attached 
to concrete main construction

aluminium mounting profiles

aluminium mounting profiles 
(welded to secundairy construction)

ventilation duct
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structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
- wooden battens 22x50 mm.
- acoustic wall covering with build in sockets

secundairy structure:
aluminium box profiles attached 
to concrete main construction

aluminum cladding
(1 element, flashing)

aluminum mounting profiles

aluminum window sill

DPC foil

aluminum window frame

triple glazing

mounting plate connected
to main structure with shear bolts

frame mounted on steel angle line

natural stone window sill

seal
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structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

aluminium grated panels

aluminium mounting profiles 
(welded to secundairy construction)

secundairy structure:
aluminium box profiles attached 
to concrete main construction

triple glazing

mounting plate connected
to main structure with shear bolts

WBP-multiplex 18 mm.

aluminium window frame

frame mounted on steel angle line

aluminium profile (sill)

seal
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530

aluminum cladding
(1 element, flashing)
aluminum mounting profiles

secundairy structure:
aluminium box profiles attached 
to concrete main construction

mounting plate connected
to main structure with shear bolts

structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

200

structure of the green roof

- planting
- extensive substrate 100 mm.
- filtering layer
- drainage layer 50 mm.
- Geotextyle protection layer
- PE separating and protection layer
- bitumen vapour barrier 

with FLL anti-root certification
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
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Ground Floor
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300120

aluminium frame (fixed)

structure of the floor

- carpeting
- sand-cement screed with floor heating 50 mm.
- insulation 20 mm.
- in-situ reinforced concrete 300 mm.

triple glazing frame mounted on steel angle line

drainage, gutter

structure of the wall

- wateproof vapour permeable film
- insulation 120 mm. (hard pressing)
- vapour barrier film
- in-situ reinforced concrete 300 mm.

seal
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structure of the wall

- wateproof vapour permeable film
- insulation 60 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
- wooden battens 22x50 mm.
- acoustic wall covering with build in sockets

WBP multiplex

seal

triple glazing

aluminium window frame

aluminium T-frame

opaque layer
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structure of the floor

- carpeting
- sand-cement screed with floor heating 50 mm.
- insulation 20 mm.
- in-situ reinforced concrete 300 mm.

acoustic wall covering 
with build in sockets

shear bolts

natural stone windowsill

aluminium window frames

triple glazing

PV-panels on the east, south & west facade
Aluminium cladding on the north facade

heat recovery unit

GapS air filter 

aluminium grated panels

aluminum cladding
(1 element, flashing)
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shear bolts

WBP multiplex

aluminium window frames

triple glazing

secundairy structure:
aluminium box profiles attached 
to concrete main construction

aluminium mounting profiles

aluminium mounting profiles 
(welded to secundairy construction)

ventilation duct
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structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
- wooden battens 22x50 mm.
- acoustic wall covering with build in sockets

secundairy structure:
aluminium box profiles attached 
to concrete main construction

aluminum cladding
(1 element, flashing)

aluminum mounting profiles

aluminum window sill

DPC foil

aluminum window frame

triple glazing

mounting plate connected
to main structure with shear bolts

frame mounted on steel angle line

natural stone window sill

seal
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structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

aluminium grated panels

aluminium mounting profiles 
(welded to secundairy construction)

secundairy structure:
aluminium box profiles attached 
to concrete main construction

triple glazing

mounting plate connected
to main structure with shear bolts

WBP-multiplex 18 mm.

aluminium window frame

frame mounted on steel angle line

aluminium profile (sill)

seal
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530

aluminum cladding
(1 element, flashing)
aluminum mounting profiles

secundairy structure:
aluminium box profiles attached 
to concrete main construction

mounting plate connected
to main structure with shear bolts

structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

200

structure of the green roof

- planting
- extensive substrate 100 mm.
- filtering layer
- drainage layer 50 mm.
- Geotextyle protection layer
- PE separating and protection layer
- bitumen vapour barrier 

with FLL anti-root certification
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

Peil = 0
Ground Floor
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300120

aluminium frame (fixed)

structure of the floor

- carpeting
- sand-cement screed with floor heating 50 mm.
- insulation 20 mm.
- in-situ reinforced concrete 300 mm.

triple glazing frame mounted on steel angle line

drainage, gutter

structure of the wall

- wateproof vapour permeable film
- insulation 120 mm. (hard pressing)
- vapour barrier film
- in-situ reinforced concrete 300 mm.

seal
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structure of the wall

- wateproof vapour permeable film
- insulation 60 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
- wooden battens 22x50 mm.
- acoustic wall covering with build in sockets

WBP multiplex

seal

triple glazing

aluminium window frame

aluminium T-frame

opaque layer
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structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

aluminium grated panels

aluminium mounting profiles 
(welded to secundairy construction)

secundairy structure:
aluminium box profiles attached 
to concrete main construction

triple glazing

mounting plate connected
to main structure with shear bolts

WBP-multiplex 18 mm.

aluminium window frame

frame mounted on steel angle line

aluminium profile (sill)

seal
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DETAIL 02 - WINDOW (TOP)
Design
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structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
- wooden battens 22x50 mm.
- acoustic wall covering with build in sockets

secundairy structure:
aluminium box profiles attached 
to concrete main construction

aluminum cladding
(1 element, flashing)

aluminum mounting profiles

aluminum window sill

DPC foil

aluminum window frame

triple glazing

mounting plate connected
to main structure with shear bolts

frame mounted on steel angle line

natural stone window sill

seal

DETAIL 03 - WINDOW (BOTTOM)
Design
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Aluminium box profiles
80x80x4 

Mounting plates

Shear bolts Reinforced concrete

Aluminium cladding

ALUMINIUM FRAME
Design
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GapS air filter

Heat recovery unit

Solar panels 
(southwest & east)

Ventilation duct

Floor heating

INSTALLATIONS IN FACADE
Design
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Filtered cold air

Unfiltered cold air

Used hot air

Heat transition

Fresh moderate air

VENTILATION
Design
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Filtered cold air

Unfiltered cold air

Used hot air

Heat transition

Pre-heat/cool fresh air

Fresh moderate air

HEATING/COOLING
Design
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Filtered cold air

Unfiltered cold air

Used hot air

Fresh moderate air

Heat transition

Pre-heat/cool fresh air

ELECTRICITY
Design
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PV-panels on east & 
southwest facades

ENERGY GENERATION
Design
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PV-panels on east & 
southwest facades

Extra daylighting through atriums

Shading through 
overhang facade

SHADING/DAYLIGHTING
Design
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PV-panels on east & 
southwest facades

Extra daylighting through atriums

Shading through 
overhang facade

Green roofs

GapS air filters
in facades

Green buffer zone
to stagnate temps

Courtyard to 
create micro-
climate

MICRO-CLIMATE
Design
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PV-panels on east & 
southwest facades

Extra daylighting through atriums

Shading through 
overhang facade

Green roofs

GapS air filters
in facades

Green buffer zone
to stagnate temps

Courtyard to 
create micro-
climate

Underground

Thermal energy storage

Heat pump x3

Floor heating / cooling
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Heat recovery 
systems in facade

HEATING & COOLING
Design
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SALAM EMERGENCY STATION
Design



CONCLUSION
In

tr
o

d
u

c
tI

o
n

R
es

ea
R

c
h

D
es

ig
n
 b

r
ie

f

C
o

n
C

ep
t

D
es

ig
n

c
o

n
c

lu
s

io
n



How can security concerns in crisis-stricken Beirut be generated 
architecturally in a building typology that unifies the emergency services 

and contributes to the safety of the city?

RESEARCH QUESTION
Conclusion

Beirut Studio 156



A highly efficient, modern and secure building with a large reach to 
safeguard the people of Beirut

SALAM EMERGENCY STATION
Conclusion

How can security concerns in crisis-stricken Beirut be generated 
architecturally in a building typology that unifies the emergency services 

and contributes to the safety of the city?
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SALAM EMERGENCY STATION
Conclusion
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SALAM EMERGENCY STATION 

RECOMMENDATION
Conclusion
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SALAM EMERGENCY STATION 

EMERGENCY STATION 

EMERGENCY STATION 

EMERGENCY STATION 

EMERGENCY STATION 
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Conclusion
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SALAM EMERGENCY STATION 

EMERGENCY STATION 
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EMERGENCY STATION 
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Conclusion
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Ground Floor
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300120

aluminium frame (fixed)

structure of the floor

- carpeting
- sand-cement screed with floor heating 50 mm.
- insulation 20 mm.
- in-situ reinforced concrete 300 mm.

triple glazing frame mounted on steel angle line

drainage, gutter

structure of the wall

- wateproof vapour permeable film
- insulation 120 mm. (hard pressing)
- vapour barrier film
- in-situ reinforced concrete 300 mm.

seal

DETAIL 01 - GROUND LEVEL
Design
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aluminum cladding
(1 element, flashing)
aluminum mounting profiles

secundairy structure:
aluminium box profiles attached 
to concrete main construction

mounting plate connected
to main structure with shear bolts

structure of the wall

- wateproof vapour permeable film
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

200

structure of the green roof

- planting
- extensive substrate 100 mm.
- filtering layer
- drainage layer 50 mm.
- Geotextyle protection layer
- PE separating and protection layer
- bitumen vapour barrier 

with FLL anti-root certification
- insulation 120 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.

DETAIL 04 - EAVE
Design
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structure of the wall

- wateproof vapour permeable film
- insulation 60 mm.
- vapour barrier film
- in-situ reinforced concrete 300 mm.
- wooden battens 22x50 mm.
- acoustic wall covering with build in sockets

WBP multiplex

seal

triple glazing

aluminium window frame

aluminium T-frame

opaque layer

DETAIL 05 - HORIZONTAL FRAME
Design


