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B2 Floor Plan
North Elevation08
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Third Floor Plan
East Elevation
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18 Forum

Plug plants for “Pitched Green Roof”+ Jute Anri-erosion Net (>15 degrees slope)

(50mm above element)

System Substrate (50mm above element)  

Gutter for Rainwater collection

Floraset FS 75

ND X20 Drainage system
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Steel Deck

I Beams for roof structure

Double Glazing

Aluminum Composite Panel

Concrete Slab

False Ceiling

MSc Authors
Mary Lynn Al Haddad
Nancy El Asmar

Supervisor
Prof. Francesca Battisti | Architectural Design

Professors
Grigor Angjeliu | Structural Design
Giovanni Dotelli | Innovative Materials for Architecture

Francesco Romano | Building Services Design
Lavinia Chiara Tagliabue | Technology and Design in BIM Environment

Politecnico Di Milano
School of Architecture Urban Planning and Construction Engineering 
Laurea Magistrale Thesis | Study Program Architecture-Building Architecture
Academic Year 2019|2020

Assistant Professors
Roberta Contrino | Studio Assistant
Denise Houx | Studio Assistant
Lorenzo Castellani Lovati | Studio Assistant



I- Structural Steel Mullions
   

II- Alucobond
   

The slabs will be cladded with aluminum with the steel “feel” rather than 

actual steel because it is more sustainable and lightweight. As it is lighter, 

aluminum cladding is easier to install than steel, and this can sometimes 

save costs. Being a product that is virtually maintenance free (aside from a 

yearly wash) metal cladding is also resistant to fading or bleaching from the 

sun. It is typically coated with a tinted weatherproof topcoat that should 

last for many years. Thus, the horizontal elements wrap around the forum 

like a continous ribbon forming a homogeneous ambiance.
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19 Forum Components

9- Structural Steel Mullions
   

8- Alucobond
   

INOUT

INOUT

8. Aluminum Composite Cladding - larson pe®-larson fr®
9. Hot Rolled Structural Steel Mullion - OneSteel® L-profile 
1,000/600/300 mm
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GFRC Fin Connection on Curtainn Glass 
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The fins are at distances ranging from 0.6m to 1.2m, depending on the function on the interior 
based on typical laboratory standards and whether or not it requires additional shading. The 
blind walls are cladded with the gfrc panels, and both fins and cladding are continuous to the 
roof serving as parapets, and hiding shafts and other technical elements. 
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21 Facade Components
3-Layer Concept

7

4

Layer 1: Structure Layer 2: Curtain Glass System Layer 3: Glassfibre Reinforced 
Concrete Fins & Wood planks at 
spandrels to further define the 
scale of the building

Facade Components

1

2

1. GFRC Cladding - Rieder®  3,600/1,200/13 mm

2. GFRC fibreC fins - Rieder®  U-shape 300/200/13 mm

3. Concrete - FINJA®  PreFab

4. Wooden Plank Fin Separators - HPL Board Parklex®  1,700/200/200 mm

5. Reflective Glass - Reflectasol® Ultra Grey 10 mm Triple Glazing

6. Translucent Spandrel Glass - EMALIT® 8 mm Enameled glass

7. Mullions - ETEM GESTAMP® Aluminium Extrusions S.A. 95/50 mm

3

5

6



1. GFRC Cladding - Rieder®  3,600/1,200/13 mm

2. GFRC fibreC fins - Rieder®  U-shape 300/200/13 mm

5. Reflective Glass - Reflectasol® Ultra Grey 10 mm Triple Glazing

6. Translucent Spandrel Glass - EMALIT® 8 mm Enameled glass
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Facade Components
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Coating
Air Gap 
18 mm
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23 Forum Representative Materials

Structural Steel Mullion

Alucobond Slab Cladding

Mechanical Fixation

Slab

Adhesive - bonding layer

 Metal

 Film Protector

Insulation

Alucobond
Power on: The liquid crystals are aligned 

when the electrical current is switched on, 

causing the glass to turn transparent 

instantly. Transparency is needed when the 

forum is acting as a communication hub, 

and the two buildings are in visual 

connection as well.

Power off: the glass has a naturally opaque 

appearance, blocking vision (total privacy), yet 

permitting light to pass through (translucent). 

This is needed when the forum is closed o� for 

seminars, guest spokespeople, etc; hence, 

serving as a hall like the Patio in Polimi.

Glass (5mm)

E.V.A

Liquid crystal (LC) film

 E.V.A

 Glass (5mm)

Switchable Glass

8. Aluminum Composite Cladding - larson pe®-larson fr®

9. Hot Rolled Structural Steel Mullion - OneSteel® L-profile 1,000/600/300 mm

10. Switchable Glass - PRIVA-LITE® 15 mm
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8
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24 Wall Stratigraphy
Slab Stratigraphy
Mechanical Skylights

3. Concrete - FINJA®  PreFab

11. Mechanical Skylight - VELUX® HVC Opening up to 410 mm, double-glazed

CMU

Rigid Insulation

Resisant Barrier

 Plywood Sheathing

 Plaster

Concrete Basement Wall 
with Exterior Insulation
(Figure 2.0)

Figure 1.0 

Figure 2.0 

Draining Mat

Rigid Insulation

Waterproofing

 Concrete Foundation Wall

 Plaster

INTERIOREXTERIOR

Motorized comfort venting 
skylight module - 
Opening up to 410 mm

i. Flashing
ii. Cladding
iii. Glazing Unit
iv. Frame
v. Power Supply & Control Unit
vi. Roller Blind
vii. Mounting Bracket
viii. Chain Actuator
ix. Remote Control

i

i

iii

iv

vi

v

viii

vii

ix

11

3

Porcelain tiling 25 x 25 cm

Finishing Lath Mortar 40 mm

 Sound Absorbing Material 20 mm

 Reinforced Concrete Slab

Foamed Concrete for 
Thermal Insulation 50 mm



25 Structural Design

CORES

STRUCTURAL SHAFTS

REINFORCED CONCRETE 
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26 Structure Design
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Category A - WCs: 1.5 kN/m2
Category A - Staircases: 4 kN/m2
Category B - Offices: 3kN/m2
Category C1 - Labs: 3kN/m2 
 Seating Areas: 2kN/m2
Category C2 -  Lecture Room: 3kN/m2
Category C3 - Circulation: 5kN/m2

ATRIUM

C
3

C
IR

C
U

LA
TI

O
N

 5
 k

N
/m

2

C1
LABS 3 kN/m2

B
OFFICES 3 kN/m2

C1
SEATING SPACE

2 kN/m2

C2
LECTURE 

ROOM

3 kN/m2A
STAIRS

4 kN/m2

C1
SEATING SPACE

2 kN/m2

A:WC

1.5 kN/m2

B
OFFICES 3 kN/m2

b= 800 mm

h=
 3

00
 m

m

12      25 mm  

Column Rebars

b= 300 mm

h=
 7

00
 m

m
d

= 
67

0 
m

m

c= 25 mm

Scale 1:10

b= 300 mm

h=
 7

00
 m

m
d

= 
67

0 
m

m

4      20 mm  

2      25 mm  
4      25 mm  

2      20 mm  

Beam Section | On span Beam Section | On support

Structural Plan | Tributary Area on typical floorStructural Plan | Live Load Distribution

5.9 7.7 1.4 4.7 6.1 3.6 5.1 1.4 7.4 6.1 7.6 3.8 5.5 5.6 5.6 6.1 9.0 1.4 6.4 1.4 7.0 1.4 5.4 4.5 5.8

7.2

3.4

4.6

2.0

6.2

2.0

5.0

4.4

2.0

7.5

2.0

7.5

2.0

3.2

4.2

2.0

2.0

2.0

3.4

5.8

5.5

4.9

10mm  @ 100 mm 

12mm  @ 100 mm 

Ly= 9.7m

Lx= 7.5m

Lx/4

Ly/4

Section AA

Distribution RebarMain Rebar

Section BB

A A

B

B
PRODUCED BY AN AUTODESK STUDENT VERSION

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 S
TU

D
EN

T 
VE

R
SI

O
N

PRODUCED BY AN AUTODESK STUDENT VERSION

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 STU
D

EN
T VER

SIO
N

Two Way Slab



Supervisor
Prof. Francesca Battisti | Architectural Design

Professors
Grigor Angjeliu | Structural Design
Giovanni Dotelli | Innovative Materials for Architecture

Francesco Romano | Building Services Design
Lavinia Chiara Tagliabue | Technology and Design in BIM Environment

Studio Assistants
Roberta Contrino 
Denise Houx 
Lorenzo Castellani Lovati 

MSc Authors
Mary Lynn Al Haddad
Nancy El Asmar

Politecnico Di Milano
School of Architecture Urban Planning and Construction Engineering 
Laurea Magistrale Thesis | Study Program Architecture-Building Architecture
Academic Year 2019|2020

Deformation

27 Structure Design

Axial Forces

Deformation
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1 m

1.2m

5m
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Wind rose

-

Sixth Floor Plan

-1 Basement Plan

-2 Basement Plan

SITE

Heating Degree Days (HDD) 2617°C

Winter lowest Design External Temperature (Te,min) -5°C

Summer highest Design External Temperature (Te,max) 32°C

Average Humidity 70%

Average Seasonal External Temperature (Tavg,e) 12°C

Design Internal Temperature (Tint,e) 20°C

Location Basel, Switzerland

Latitude 47.55°

Longtitude 7.58°
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TECHNICAL ROOMS

      Structural / Circulation Cores/ WCs 
     
     Shafts 

     Hybrid Solar Panels area on roof

Technical rooms 
Mechanical rooms will typically house the following equipment:
-Air handlers
-Boilers
-Chillers
-Heat exchangers
-Water heaters and tanks
-Water pumps (for domestic, heating/cooling, and firefighting water)
-Main distribution piping and valves
-Sprinkler distribution piping and pumps
-Back-up electrical generators
-Elevator machinery
-Other HVAC (heating, ventilation and air-conditioning) equipment

X-WATER SUPPLY & HYBRID SOLAR PANELS

The hybrid soalr panel fulfills two functions at the same 
time; a doubleboost, it generates electricity and heats 
water given its combination of a photovoltaic module 
for generating electric power and a solar thermal 
collector.

The front of the PVT panel absorbs solar radiation 
and generates electricity and heat. A high e�ciency 
absorber, integrated in the upper part of the solar 
cells, assimilates the heat and by means of a propylene 
glycol heats the water. Thanks to the assimilation of 
heat, the photovoltaic cells are constantly cooling, 
increase their productivity and operate with optimum 
e�ciency.
You can now have electricity and hot water in one 
panel increased e�ciency and saving on both bills.

Frame

Glass
Solar Cells

Thermal Insulator

Hot fluid outlet

Cold fluid inlet

Thermal Insulator

Standard Yield Dual HeatDUALBOOSTELECTRICITY
up to 15% gain

HOT WATER
up to 70 degrees
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Supply Ducts Return Ducts Exhaust Ducts for Fume Hoods

Fume Hoods for Exhausting contaminated Air

Area of Lab Ducts Computed= 0.03 sqm

ALL AIR HVAC SYSTEM

A- Cooling Tower on Roof
A cooling tower is designed 
to remove heat from a 
building or facility by 
spraying water down through 
the tower to exchange heat 
into the inside of the building.

B- Air Handling Unit (AHU)
 is used to re-condition and circulate air 
as part of a heating, ventilating and 
air-conditioning system. The basic 
function of the AHU is take in outside 
air, re-condition it and supply it as fresh 
air to a building. All exhaust air is 
removed, which creates an acceptable 
indoor air quality.

C- Chiller
Typically in heating, ventilation and air 
conditioning systems, chiller units 
produce chilled water that is piped to 
air handling units (or fan coil units) 
where it is used to cool the air that 
ventilates the building. The 'warmed' 
water is then returned to the chiller 
unit to be re-cooled.

D- Boiler
The main function of a boiler is to heat 
water to generate steam. Steam pro-
duced in a boiler can be used for a 
variety of purposes including space 
heating, sterilisation, drying, humidifi-
cation and power generation.

Dampers

Filters
Cooling
 Coil

Heating 
Coil

Supply Fan

Exhaust FanAir Reuse

Separate Exhaust

A

B

C

D
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  Cold water supply

  Hot water supply
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TOP DOWN WATER SYSTEM
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Connects to Basel’s Sewage System

Contaminated Water from Labs and chemicals collected separately for treatment

VENTILATED DRAINAGE SYSTEM

70 % filling degree pipe
70% filled an 30% air
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Ventilated System 

A

B

C

E

I IJ
Stack 3

Stack 2

Stack 1

J

F

G

H

D

AB

CD

EF
EFGH

Chemical water Drainage (to be treated)

Residential water Drainage (connected to the city’s sewage system)



Preliminary Analysis

Indoor Natural Daylight

Energy E�ciency Optimization 
&

Carbon Footprint

EPD Materials
&

Life Cycle AssessmentModeling

INSIGHT - Solar Analysis & Facade Design Solution VELUX DAYLIGHT VISUALIZER - Natural Indoor Lighting 

Standard 
Lab
(2)

Lab
Service 
Room

(3)

Evaluation 
Space

(1)

Corridor
(4)

lux

1

The Evaluation Space requires the most daylight, 
and it is placed at the glazed facade, the lab 
service room does not require natural daylighting, 
and we integrated skylights in our corridors 
following the preliminary daylighting analysis in 
which the daylight factor was quite low.

Total Energy = 17,343,056 kWh
Hot Water = 14%

Space Heat = 49%

Pumps = 1%

Vent Fans = 4%

Space Cooling = 6%

Equipment = 14%

Area Lights = 12%

Total Electricity= 6,811,247 kWh
Space Heat = 5%

Pumps = 2%

Vent Fans = 11%

Space Cooling = 16%

Equipment = 35%

Area Lights = 31%

Fuel (Natural Gas) = 987,037 m
Hot Water = 22%

Space Heat = 78%

3

255 kWh/m2

GREEN BUILDING STUDIO - Annual Data

Monthly Data

Total Energy (kWh) Electricity (kWh) Fuel -Natural Gas (m  )3

Area Lights

Misc Equip

Space Cooling

Vent Fans

Pump Aux

Space Heat

Hot Water
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32 INSIGHT
VELUX

Cumulative Insolation

2

4

Daylight Factor



Life-cycle stages

Classifications

OneClick LCA - Total use of primary energy 
         ex. raw materials, MJ 

Total Electricity= 6,811,247 kWh
Total Number of Panels = 201

December 21, 13:00, when the shadow 

casted is the largest during the year.

Energy & Atmosphere
Photovoltaic Panels to 

optimize building energy 
e�ciency

Sustainable Sites
Open space availability, 

dealing with rainwater, and 
heat island and light 
pollution reduction.

Water E�ciency
Rainwater management 
through water collection 

system in void

Materials & Resources
Green Roof & low CO2 

emitting EPD materials for 
building optimization

Indoor Air Quality
The atriums and forum 

allow for natural 
ventilation, in addition to 

all-air HVAC system

Resource types

A1 - A3 Materials - 7.3%
A4 Transportation - 0.2%
B1 - B5 Maintenance & replacement - 1.4%
B6 Energy - 89.9%
B7 Water - 1.1%
C1 - C4 End of life - 0.1%

Electricity use - 47.5%
Fuel use - 42.5%
Floor slabs, ceilings, roofing decks, beams & roof - 7% 
Total water consumption - 1.1%
External walls & facade - 0.9%
Columns & load-bearing vertical structures - 0.3%
Other structures & materials - 0.0%
Foundation, sub-surface, basement & retaining walls - 0.0%

Utilities - 91.0%
Metals - 5.3%
Concrete - 0.9% 
Bricks & ceramics- 0.6%
Doors & windows - 0.5%
Masses - 0.4%
Wood - 0.4%
Flooring - 0.4%
Coatings & pastes - 0.3%
Other resource types - 0.3%

LEED certification - sections of the rating system
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33 OneClick LCA
LEED Certification

Possible Points = 77

Global warming, kg CO2e - Life-cycle stages
A1 - A3 Materials - 7.3%
A4 Transportation - 0.2%
B1 - B5 Maintenance & replacement - 1.4%
B6 Energy - 89.9%
B7 Water - 1.1%
C1 - C4 End of life - 0.1%

Hybrid Solar Panels Rainwater management
Water Collection System

LEED v4 for BD+C:  New Construction & Major Renovation
       Project Checklist

Certified: 40 to 49 points,   
Silver: 50 to 59 points,  
Gold: 60 to 79 points,  
Platinum: 80 to 110
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‘INNOVATIVE HUB FOR CREATIVE MINDS’ is a complex building, in a complex 
setting, and with complex requirements, but the impact is explicit, e�ective, and eloquent.  
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