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OUR
BEACON

Affordable housing allows for a healthy economy 
while enjoying decent dwelling. It revitalises and 
maintains neighbourhoods by increasing security, 
business, integration and providing families with 
a sustainable lifestyle.

Yet housing is not just housing anymore! While 
the change started years prior, the beginning 
of the decade demonstrated that a home is 
not just for living. It is the place for learning, 
working, exercising, a scenario for socializing 
and community-building. It is this how the idea 
of this project arises. An amount of square 
footage -which would otherwise be used for 
activities that benefit from social engagement- 
is taken from each apartment and placed in 
semi-common areas called “shared-ownership 
spaces”. It is here where owners can encounter 
each other without relinquishing ownership of 
areas, space, functions or even momentaneous 
privacy. Encouraged by the diversity and the love 
for art and culture of Toronto, the program of 
these areas is knit to rentable public places that 
call for dancing, fitness, film-making, cooking 
and language-learning.
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The role of this tall building will be to create a sense of long-lasting security  and integration 
for its tenants and the community using sheltering, inclusive placemaking, and fervently 
promoting a sustainable family future through spaces that foster the collision of the many 
languages, arts and cultures that characterise Toronto. 

Security and tranquillity are achieved with the relief form anxiety. Common sources of 
anxiety are related to economy, health, social interaction, sense of integration and future-
building. This can be achieved in different time frames.

Short-term: the basic role of the tall building will be to firstly provide shelter and basic human 
needs. Immediately followed by other short-term concerns like work accommodations and 
the possibility to engage with others and feel included. Thus, solving the social and emotional 
needs that have been accentuated in the times of crisis with spaces and organizations that 
mix the domestic with cultural integration.

Long-term: stability frees up time and money that can be used for personal, family, and 
community enrichment. The role of the architecture in the long-term will be to provide 
scenarios that foster a worthy lifestyle. Worthiness here speaks of socio-cultural sustainability 
(e.g., inclusive cultural spaces), psychological sustainability (e.g., reducing the feeling of 
isolation), health sustainability (e.g., quarantine and recreational spaces), and financial 
sustainability (i.e., encouraging healthy financial habits). This building will give tenants 
better opportunities to invest in their future.

By establishing a high bar on what sustainable living can be, the tall building -by use of 
scale- will influence the neighbouring market prices to a greater radius. Subsequently, 
future constructions and even existing ones- will have to control their prices and program 
to stay competitive. Resulting in a sustainable neighbourhood and city.

These healthy areas will provide opportunities that can be sought by people from all 
backgrounds and situations. Thus, it will attract a diverse population that will boost the 
collaboration and inclusivity of the district.  Moreover, Torontonians will be able to live 
near work, health, and educational institutions, while exploring language, culture, and art. 
Increased collective stability and belonging results in collective physical and mental health 
(Affordable Housing Action Plan).

Such an objective can be divided into internal role and urban role.

ROLE
What is the role of the Tall Building in Toronto?

Internal role: 

Urban role: 

Extents of effect in the revitalization of areas and market effect

building as social 
infrastructure 

wider market effect 
= 

wider revitalized area

tall building as a guardian and 
keeper of its surroundings

Culture
integration
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HOW
Arts and culture in the city of Toronto:

HOW
Objectives: inclusive placemaking and the building as a social 
infrastructure
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Regarding the public 
space

Diversity exchange according to Toronto’s 
main cultural activities. (research based)

Our shared ownership model.

Library/ writing.

Dancing/ fitness.

Live and visual arts

Language center

To achieve overarching sustainability, we propose a model where people 
will be able to afford their homes and their maintenance in the long term. 
Tenants will have their private properties, but part of their owned square footage will be in 
what we call “shared ownership” located in different parts of the building, in open areas 
combined with neighbor’s shared ownerships and the common cultural areas. We invite 
them to integrate on spaces for learning languages, dancing, working, exhibitions of arts, 
socializing, exercising, and so on, these spaces will be a part of their home but integrated 
to a vibrant community of people that enhance the diversity of culture, arts and at the same 
time saving on the personal time, money and resources of using this spaces in other locations. 

The attractive is that these shared ownerships can be subleased. That, along with the rent from 
the podium commercial areas will contribute to maintenance cost, and lower rent or provide 
extra income.

At an urban scale, this will affect future investments and market prices of the area.
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 Statistics Canada. Table 11-10-0239-01  Income of individuals by age group, sex and income source, Canada, provinces and selected census metropolitan areas
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“It is 2020, Shawn and Lucio have finally moved in 
together! They take a one-bedroom apartment for the 
two of them. Seven years later they finally adopt. They 
take the available space above them and turn their 
home into a two-bedroom.”

Affordable housing allows for a healthy economy while enjoying decent dwelling. It revitalises and 
maintains neighbourhoods by increasing security, business, integration and providing families with a 
sustainable lifestyle. 
Yet housing is not just housing anymore! While the change started years prior, the beginning of the 
decade demonstrated that a home is not just for living. It is the place for learning, working, exercising, 
a scenario for socializing and community-building. It is this how the idea of this project arises. An 
amount of square footage -which would otherwise be used for activities that benefit from social 
engagement- is taken from each apartment and placed in semi-common areas called 
“shared-ownership spaces”. It is here where owners can encounter each other without relinquishing 
ownership of areas, space, functions or even momentaneous privacy. Encouraged by the diversity and 
the love for art and culture of Toronto, the program of these areas is knit to rentable public places that 
call for dancing, fitness, film-making, cooking and language-learning. 

What is more, tenants can potentially share, donate, 
or rent out their shared ownerships. Those earnings, 
summed to the ground rental earnings will help the 
maintenance of the building, further decreasing 
monthly payments and potentially becoming and extra 
revenue stream for the house holder. 
Achieving an overarching economic sustainability and 
long-term social resilience, this building becomes a 
collective asset, not only for the tenants, but a beacon 
for the entire community and even the Toronto housing 
market on what wholesome living can be. 
Affordable housing implies security, and with OUR 
beacon it will also equal integration and opportunity.

“Anna and Harry live in a three-bedroom apartment 
with their son Jack and Mia. The children go to their 
“shared owned” space in the productivity area where they 
do homework with other kids. They sit next to Cristian, a 
Hispanic boy that lives two floors above and with whom 
they he practices his Spanish while playing.”

“Andre does not like the solitude of remote working. 
He rents out a space in the productivity area. On his daily 
travels through the building, he met Anastasia, a Russian 
girl who teaches languages on the first floor. He has now 
decided to learn another language and rushed down 
every day after work.”
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revenue stream for the house holder. 
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MATERIAL PALETTE

SUSTAINABILITY PRINCIPLES

TRANSPARENT 
PHOTOVOLTAIC 
GLASS

ALUMINUM 
COMPOSITE 
PANELS

CONCRETE 
WAFFLE SLAB

SUSTAIBABLE 
CONCRETE

UNDERFLOOR 
HEATING 

SYSTEM

MINERAL WOOL 
INSULATION

TRIPLE PANE 
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STEEL

ACTIVE

PASSIVE

FACADE SHADING
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WASTE WATER TREATMENT AND REUSE
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BMS CONTROL
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ENERGY SAVING SPACES

RECYCLABLE FACADE MATERIALS
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MATERIAL PROPERTIES/ PRODUCERS

ONE CLICK LCA

Kawneer Company, Inc.
Technology Park / Atlanta

ARCHITECTURAL SYSTEMS  |  ENTRANCES + FRAMING  |  CURTAIN WALLS  |  WINDOWS

555 Guthridge Court
Norcross, GA 30092

770.449.5555
kawneer.com© Kawneer Company, Inc. 2011–2019

Form Number 17-2242.A

7500 Wall™, IsoWeb™, Insulclad™ 

and Permanodic™ are trademarks of 

Kawneer Company, Inc.

7500 Wall™ Curtain Wall System has been tested and certified to meet 
the following standards:
• Air infiltration per ASTM E283 < 0.06 cfm/ft2, pressure differential of 

6.24 psf (300 Pa)
• Water penetration per ASTM E547 with no water infiltration with a 

pressure differential of 15 psf (720 Pa)
• Thermal transmittance per AAMA 1503 up to 0.17 BTU/hr x ft2 x °F 

(0.98 W/m2 x °C)
• 7500 Wall™ Curtain Wall System with triple glazing offers a  

CRFf = 85 and CRFg = 80
• Improved condensation temperature index I value
• Meets or exceeds the highest levels of CSA standard CAN/ 

CSA-A440 windows

AESTHETICS

The 7500 Wall™ Curtain Wall System combines slim sightlines with 
an overall aesthetically pleasing appearance. The system is ideal for 
storefronts, strip windows, window/wall or curtain wall applications.
A 4" (101.6 mm) standard mullion depth and a narrow 2-1/2" (63.5 mm) 
sightline are characteristic of the 7500 Wall™ Curtain Wall System. It 
offers greater design flexibility with the options to select a grid pattern 
type, different product finishes, various glass types and choice of 
spandrel infills. All infill materials are glazed from the exterior and held 
in place with mechanically fastened continuous pressure plates. The 
system is also compatible for use with Insulclad™ Entrances.

FOR THE FINISHING TOUCH

Architectural Class I anodized aluminum finishes are available in clear 
and Permanodic™ color choices.

Painted finishes, including fluoropolymer, that meet AAMA 2605 are 
offered in many standard choices and an unlimited number of specially 
designed colors.

Solvent-free powder coatings add the green element with high 
performance, durability and scratch resistance that meet the standards 
of AAMA 2604.

University of Alaska Museum of the North 
Fairbanks, Alaska

ARCHITECTS 
GDM Inc., Anchorage, Alaska 
Hammel, Green and Abrahamson, Inc. (HGA), Minneapolis, Minnesota

GLAZING CONTRACTOR 
Commercial Contractors, Inc., Anchorage, Alaska

PHOTOGRAPHY 
© CJ Berg

Tubular mullions and 
transoms with shear block 
construction. Pressure-
equalized rain screen 
design. High-performance 
IsoWeb™ glass reinforced 
nylon thermal break. 
7550 Wall shown,  
7525 Wall similar.

Ryerson Image Centre and the School of Image Arts

ARCHITECT 
Diamond Schmitt Architects Inc., Toronto, Ontario, Canada

GLAZING CONTRACTOR 
Stouffville Glass Inc., Stouffville, Ontario, Canada

PHOTOGRAPHY 
© Arthur Kendrick

A Marriage of Energy Savings 
and Design Freedom

7500 WALL™ CURTAIN WALL SYSTEM

Kawneer’s 7500 Wall™ Curtain Wall System offers uncompromising 
design with uncompromising energy efficiency. It is the complete 
performer in all conditions, whether the application is a curtain wall, 
ground floor framing or strip windows. With the flexibility of a three-
piece system, it provides design freedom and dual finish options. 
Thermal breaks and double or triple glazing options provide a real 
reduction in energy usage and significant savings in HVAC capital costs.

PERFORMANCE

A high-performance system like this sets the pace in curtain wall 
technology and leads the way as an energy-efficient product. It has 
been designed and developed for applications where the primary 
concerns are energy efficiency and reduced payback time periods.

A choice of 24 mm and 49 mm IsoWeb™ glass-reinforced nylon thermal 
breaks provide rigid profiles with composite structural performance. The 
7525 framing accommodates 1" (25.4) high-performance double sealed 
units and 7550 framing accommodates 2" (50.8) high-performance triple 
sealed units. 7500 Wall™ Curtain Wall System, with a fully pressure-
equalized rain screen design, also has an EPDM sponge interior and 
EPDM rubber exterior gaskets (dry/dry glazing).

PCL Centennial Learning Centre 
Edmonton, Alberta, Canada

ARCHITECTS 
Cohos Evamy integratedesign™, Edmonton, Alberta, Canada

GLAZING CONTRACTOR 
Beacon Glass Products Ltd., St. Albert, Alberta, Canada

PHOTOGRAPHY 
© CJ Berg
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THERMAFIBER
RAINBARRIER® CI 

HIGH COMPRESSIVE 
PLUS (110)

MINERAL WOOL INSULATION

Physical Properties

Features

Description

Technical Data

PROPERTY TEST METHOD VALUE

Compressive Strength ASTM C165 34.5 kPa (720 lbs/ft2)
@ 10% deformation

Surface Burning 
Characteristics

CAN/ULC-S102

ASTM E84

Flame Spread 0, Smoke Developed 5

Flame Spread 0, Smoke Developed 0

Non-Combustibility
CAN/ULC-S114

ASTM E136

Non-Combustible

Smoulder Resistance CAN/ULC-S129

Linear Shrinkage ASTM C356 <2% @ 650 ºC (1200 ºF)

Water Vapour Permeance ASTM E96 2,631 ng/Pa•s•m2 (46 Perms)

Water Vapour Sorption ASTM C1104 <0.5%

Fungi Resistance ASTM C1338 Pass

Corrosion of Steel, 
Aluminum, and Copper ASTM C665 Pass

Stress Corrosion –  
Austenitic Steel ASTM C795 Pass

Odor ASTM C1304 Pass

TESTED TO ASTM C518 TESTED TO CAN/ULC-S102 UNFACED

RSI /25.4 mm @  
24 ºC m2•K/W

R-value/inch @  
75 ºF hr•ft2•ºF/Btu Flame Spread Smoke Developed

0.73 4.1 0 5

• High compressive strength to support cladding 
attachment system with minimal penetration 
through continuous insulation

• Vapor permeable
• Non-combustible and non-deteriorating
• Helps conserve energy/reduce greenhouse gas 

emissions
• Fire resistant to temperatures above 1,093ºC 

(2,000ºF) 
• Enhances acoustical performance
• Minimum 70% recycled content2

• Contributes to credits in several green building 
programs such as LEED® and Green Globes®

® RainBarrier® ci High Compressive Plus 
(110) continuous insulation boards are designed 
to support cladding attachment with minimal 
penetrations. The use of ThermaCrimp™ technology 
allows for superior compressive strength while 

substrates. RainBarrier® ci High Compressive Plus (110) 
can be used behind medium weight cladding types – 
including combustible and open-joint assemblies.  

®

Acoustical Performance

ASTM 
C423

THICKNESS 125 
HZ

250 
HZ

500 
HZ

1000 
HZ

2000 
HZ

4000 
HZ NRC

32 mm (1.25”) 0.11 0.52 0.99 1.01 1.01 1.00 0.90

51 mm (2”) 0.27 0.89 0.95 1.04 1.00 1.00 0.95

102 mm (4”) 0.57 0.79 0.95 0.99 0.99 0.99 0.95

Product Data Sheet | ® RainBarrier® ci High Compressive Plus (110) | January 2020

Standards, Code Compliance
• CCMC Evaluation Listing No. 14060-L
• CAN/ULC-S702, Standard for Mineral Fibre Thermal 

Insulation for Buildings, Type I
• ASTM C612, Mineral Fiber Block and Board Thermal 

Insulation, Type IA, IB, II, III, IVA, IVB

TECHNICAL
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ALPOLIC®/PE TECHNICAL INFORMATION

IMPACT RESISTANCE BY DUPONT METHOD ALPOLIC®/PE 

DENT DEPTH (x10-2 IN) 

3MM 
.118"

4MM 
.157"

6MM 
.236" STEEL BALL HEIGHT

1.10 lb 20 in   6.30 5.51 3.15

2.20 lb 12 in   7.87 6.69 3.93

2.20 lb 20 in 10.23 9.05 5.90

BOND INTEGRITY ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
157"

6MM 
.236" PROPERTY UNIT ASTM

Vertical Pull psi C-297 1906 1806 1664

Drum Peel in-lb/in D-1781 33.6 33.6 33.6

Flatwise Shear psi C-273 1259 1225 1195

ENGINEERING PROPERTIES ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
.157"

6MM 
.236" PROPERTY UNIT ASTM

Aluminum Thickness in - .020 .020  .020

Speci�c Gravity - - 1.52 1.38 1.23

Weight lbs/ft2 - 0.93 1.12 1.50

Coef�cient of Expansion in/in/oF D-696 13x10-6 13x10-6 13x10-6

Thermal Conductance BTU/hr/oF/ft2 C-1363 12.29 10.75 8.53

Tensile Yield Strength psi E-8 8321 6429 4466

Tensile Strength psi E-8 8747 6913 4978

Elongation % E-8 12.1 13.5 17.3

Flexural Elasticity psi C-393 7110x103 5770x103 4220x103

Flexural Stiffness psi C-393 1.04x109 1.99x109 4.98x109

Punching Shear Resistance

Maximum Load lbs D-732 1847 1920 2121

Shear Resistance psi D-732 4950 4025 2816

De�ection Temperature oF D-648 231.8 231.8 231.8

Sound Transmission 
Coef�cient STC# E-90 25 26 26

SURFACE TREATMENTS

Standard ALPOLIC ®/PE with a polyethylene core is available in the following �nishes: FEVE 
(LUMIFLON™) with a wide color and gloss range and PVDF,  both �uoropolymer �nishes tested 
to meet AAMA 2605, polyester, and class 1 anodized. Other available ALPOLIC ® �nishes 
include Stone and Timber Series and Re�ective Finishes (RF).

STANDARD PANEL SIZES

50" x 146"            62"x 146"

50" x 196"  62" x 196"

RANGE OF SIZES

Width 32.5"—62" (826mm – 1575mm)

Length 6’—24’ 2" (1829mm – 7315mm)

PRODUCT TOLERANCE

Width: ± 0.08" (2mm)

Length: ± 0.16" (4mm)

Thickness: 3mm: ± 0.008" (0.2mm)

4mm: ± 0.008" (0.2mm)

6mm: ± 0.012" (0.3mm)

Bow: maximum 0.5% of length and/or width

Squareness Maximium 0.2" (5mm)

ALPOLIC ®/PE material is trimmed and squared with cut 
edges to offer the best panel edge conditions in  
the industry

FIRE PERFORMANCE

Standard ALPOLIC ®/PE with a   polyethylene core has 
been tested by independent testing laboratories using 
the following nationally recognized �re tests.

ASTM E84

Flame spread: 3mm 05

4mm 00

6mm 00

Smoke developed: 3mm 15

4mm 00

6mm 10

ASTM E108 MODIFIED

4mm passed

6mm passed

ASTM D1929

Flash: 4mm 716°F

Ignition: 4mm 752°F

ASTM D635

Rate of burning: 4mm Classi�ed CC1

ASTM E162

Flame spread: 4mm 0

UL-879 listed

UL-94 3mm V-O rating

CODE Evaluation Reports*

* Reports are available at: 
  www.alpolic-americas.com/documents

1. ICC ES
2. City of Los Angeles Report
3. Miami Dade Notice of Acceptance
4. Floridga Building Code Approval
5. UL Approved
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7500 Wall™, IsoWeb™, Insulclad™ 

and Permanodic™ are trademarks of 

Kawneer Company, Inc.

7500 Wall™ Curtain Wall System has been tested and certified to meet 
the following standards:
• Air infiltration per ASTM E283 < 0.06 cfm/ft2, pressure differential of 

6.24 psf (300 Pa)
• Water penetration per ASTM E547 with no water infiltration with a 

pressure differential of 15 psf (720 Pa)
• Thermal transmittance per AAMA 1503 up to 0.17 BTU/hr x ft2 x °F 

(0.98 W/m2 x °C)
• 7500 Wall™ Curtain Wall System with triple glazing offers a  

CRFf = 85 and CRFg = 80
• Improved condensation temperature index I value
• Meets or exceeds the highest levels of CSA standard CAN/ 

CSA-A440 windows

AESTHETICS

The 7500 Wall™ Curtain Wall System combines slim sightlines with 
an overall aesthetically pleasing appearance. The system is ideal for 
storefronts, strip windows, window/wall or curtain wall applications.
A 4" (101.6 mm) standard mullion depth and a narrow 2-1/2" (63.5 mm) 
sightline are characteristic of the 7500 Wall™ Curtain Wall System. It 
offers greater design flexibility with the options to select a grid pattern 
type, different product finishes, various glass types and choice of 
spandrel infills. All infill materials are glazed from the exterior and held 
in place with mechanically fastened continuous pressure plates. The 
system is also compatible for use with Insulclad™ Entrances.

FOR THE FINISHING TOUCH

Architectural Class I anodized aluminum finishes are available in clear 
and Permanodic™ color choices.

Painted finishes, including fluoropolymer, that meet AAMA 2605 are 
offered in many standard choices and an unlimited number of specially 
designed colors.

Solvent-free powder coatings add the green element with high 
performance, durability and scratch resistance that meet the standards 
of AAMA 2604.

University of Alaska Museum of the North 
Fairbanks, Alaska

ARCHITECTS 
GDM Inc., Anchorage, Alaska 
Hammel, Green and Abrahamson, Inc. (HGA), Minneapolis, Minnesota

GLAZING CONTRACTOR 
Commercial Contractors, Inc., Anchorage, Alaska

PHOTOGRAPHY 
© CJ Berg

Tubular mullions and 
transoms with shear block 
construction. Pressure-
equalized rain screen 
design. High-performance 
IsoWeb™ glass reinforced 
nylon thermal break. 
7550 Wall shown,  
7525 Wall similar.

Ryerson Image Centre and the School of Image Arts

ARCHITECT 
Diamond Schmitt Architects Inc., Toronto, Ontario, Canada

GLAZING CONTRACTOR 
Stouffville Glass Inc., Stouffville, Ontario, Canada

PHOTOGRAPHY 
© Arthur Kendrick

A Marriage of Energy Savings 
and Design Freedom

7500 WALL™ CURTAIN WALL SYSTEM

Kawneer’s 7500 Wall™ Curtain Wall System offers uncompromising 
design with uncompromising energy efficiency. It is the complete 
performer in all conditions, whether the application is a curtain wall, 
ground floor framing or strip windows. With the flexibility of a three-
piece system, it provides design freedom and dual finish options. 
Thermal breaks and double or triple glazing options provide a real 
reduction in energy usage and significant savings in HVAC capital costs.

PERFORMANCE

A high-performance system like this sets the pace in curtain wall 
technology and leads the way as an energy-efficient product. It has 
been designed and developed for applications where the primary 
concerns are energy efficiency and reduced payback time periods.

A choice of 24 mm and 49 mm IsoWeb™ glass-reinforced nylon thermal 
breaks provide rigid profiles with composite structural performance. The 
7525 framing accommodates 1" (25.4) high-performance double sealed 
units and 7550 framing accommodates 2" (50.8) high-performance triple 
sealed units. 7500 Wall™ Curtain Wall System, with a fully pressure-
equalized rain screen design, also has an EPDM sponge interior and 
EPDM rubber exterior gaskets (dry/dry glazing).

PCL Centennial Learning Centre 
Edmonton, Alberta, Canada

ARCHITECTS 
Cohos Evamy integratedesign™, Edmonton, Alberta, Canada

GLAZING CONTRACTOR 
Beacon Glass Products Ltd., St. Albert, Alberta, Canada

PHOTOGRAPHY 
© CJ Berg

!!!!!!!
!
!
!
"#$%#&''()! *+(!,-.(#-&./$-&0!1"23!456.('7!8889(-:/#$-;(<9<$'!
"#$%#&''(!$=(#&.$#)! 1"2!,-.(#-&./$-&0!>?!
1"2!#(%/6.#&./$-!-@'A(#)! 4B"BCDCEF!

"@A0/<&./$-!;&.()! GCGHBCDBHI!
J&0/;!@-./0)! GCGKBCDBHE!
4<$=(!$L!.+(!1"23! M0$A&0!

!"#$%&"'!"()*+,%&-./(+-!/*)%)($&"+
!"#$%%&'($"%)#*+,-#!./#01234#$"(#56#04721#
#

!0123114+,356+
.7894:3114+;9<=>7?+@A6=9B+

! ! F+

! ! !!
,41850=+"<B9+<78+-9604>D=>17+

*+(!,U*1V"R>4*!=#$;@<.!;(<0&#(;!/-!.+/6!1"2!/6!.+(!`1<$N0$$#!"0@6a!656.('!8+/<+!<$'A/-(6!
&!6=(</&0!%5=6@'!L/A(#A$&#;!8/.+!@-;(#!L0$$#!+(&./-%!656.('9!*+/6!-(8!0$8!=#$L/0(7!;#5!6<#((;!
@-;(#BL0$$#!+(&./-%!/6!;(6/%-(;!&-;!;(:(0$=(;!L$#!+/%+(#!(-(#%5!(LL/</(-<5!&-;!8&.(#!6&:/-%69!
*+(!&-&05d(;!=#$;@<.!656.('!/-<0@;(6)!
!

•! *+(#'&0!/-6@0&./$-!
•! M5=6@'!L/A(#A$&#;!
•! "/=/-%!656.(')!"1BV*!$#!"1i!kHC!Y!H7H''!=/=(!8+/<+!/6!@./0/d(;!.$!.#&-6=$#.!+$.!&-;!

<$0;!8&.(#!L$#!@-;(#L0$$#!+(&./-%!&==0/<&./$-69!
•! W.+(#!<$'=$-(-.6!^L/00/-%7!=#/'(#7!=(#/'(.#/<!.&=(7!=/=(!L/../-%6!&-;!'&-/L$0;6_!

!
*+(!'$;@0&#/.5!$L!1<$N0$$#!&00$86!L$#!L0(Y/A/0/.5!A$.+!/-!.(#'6!$L!/-6@0&./$-!0&5(#!.+/<Z-(667!$L!
/-6@0&./$-!'&.(#/&06!&-;!/-!.(#'6!$L!=/=(!'&.(#/&069!!

>;:&-.&%(6!$L!1<$N0$$#!"0@6!!

•! 456.('!+(/%+.!L#$'!D7G!.$!O<'!/-<0@;/-%!.+(!L/-&0!L0$$#9!?&6/<!L(&.@#(!$L!.+(!656.('!/6!
.+(! 6=(</&0! %5=6@'! L/A(#A$&#;6! 8+/<+! &#(! =#$;@<(;! @-;(#! =#(66@#(! L#$'! 6=(</&0!
%5=6@'! 8+/<+! /6! #(/-L$#<(;! 8/.+! <(00@0$6(! L/A(#6! &-;! 6=(</&005! =#$<(66(;! 8/.+!
+5;#$=+$A/<!&;;/./:(6!L$#!'$/6.@#(!#(6/6.&-<(9!

•! ,;(&0!656.('!L$#!/-6@0&./-%!A@/0;/-%!L0$$#6!L#$'!&/#!<&##/(;!6$@-;69!
•! >A/0/.5!$L!=0&</-%!&-5!L/-&0!L0$$#9!
•! ,;(&0!656.('!L$#!$0;!&-;!-(8!#(6/;(-<(69!

THERMAFIBER
RAINBARRIER® CI 

HIGH COMPRESSIVE 
PLUS (110)

MINERAL WOOL INSULATION

Physical Properties

Features

Description

Technical Data

PROPERTY TEST METHOD VALUE

Compressive Strength ASTM C165 34.5 kPa (720 lbs/ft2)
@ 10% deformation

Surface Burning 
Characteristics

CAN/ULC-S102

ASTM E84

Flame Spread 0, Smoke Developed 5

Flame Spread 0, Smoke Developed 0

Non-Combustibility
CAN/ULC-S114

ASTM E136

Non-Combustible

Smoulder Resistance CAN/ULC-S129

Linear Shrinkage ASTM C356 <2% @ 650 ºC (1200 ºF)

Water Vapour Permeance ASTM E96 2,631 ng/Pa•s•m2 (46 Perms)

Water Vapour Sorption ASTM C1104 <0.5%

Fungi Resistance ASTM C1338 Pass

Corrosion of Steel, 
Aluminum, and Copper ASTM C665 Pass

Stress Corrosion –  
Austenitic Steel ASTM C795 Pass

Odor ASTM C1304 Pass

TESTED TO ASTM C518 TESTED TO CAN/ULC-S102 UNFACED

RSI /25.4 mm @  
24 ºC m2•K/W

R-value/inch @  
75 ºF hr•ft2•ºF/Btu Flame Spread Smoke Developed

0.73 4.1 0 5

• High compressive strength to support cladding 
attachment system with minimal penetration 
through continuous insulation

• Vapor permeable
• Non-combustible and non-deteriorating
• Helps conserve energy/reduce greenhouse gas 

emissions
• Fire resistant to temperatures above 1,093ºC 

(2,000ºF) 
• Enhances acoustical performance
• Minimum 70% recycled content2

• Contributes to credits in several green building 
programs such as LEED® and Green Globes®

® RainBarrier® ci High Compressive Plus 
(110) continuous insulation boards are designed 
to support cladding attachment with minimal 
penetrations. The use of ThermaCrimp™ technology 
allows for superior compressive strength while 

substrates. RainBarrier® ci High Compressive Plus (110) 
can be used behind medium weight cladding types – 
including combustible and open-joint assemblies.  

®

Acoustical Performance

ASTM 
C423

THICKNESS 125 
HZ

250 
HZ

500 
HZ

1000 
HZ

2000 
HZ

4000 
HZ NRC

32 mm (1.25”) 0.11 0.52 0.99 1.01 1.01 1.00 0.90

51 mm (2”) 0.27 0.89 0.95 1.04 1.00 1.00 0.95

102 mm (4”) 0.57 0.79 0.95 0.99 0.99 0.99 0.95

Product Data Sheet | ® RainBarrier® ci High Compressive Plus (110) | January 2020

Standards, Code Compliance
• CCMC Evaluation Listing No. 14060-L
• CAN/ULC-S702, Standard for Mineral Fibre Thermal 

Insulation for Buildings, Type I
• ASTM C612, Mineral Fiber Block and Board Thermal 

Insulation, Type IA, IB, II, III, IVA, IVB

TECHNICAL
WE UNDERSTAND
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ALPOLIC®/PE TECHNICAL INFORMATION

IMPACT RESISTANCE BY DUPONT METHOD ALPOLIC®/PE 

DENT DEPTH (x10-2 IN) 

3MM 
.118"

4MM 
.157"

6MM 
.236" STEEL BALL HEIGHT

1.10 lb 20 in   6.30 5.51 3.15

2.20 lb 12 in   7.87 6.69 3.93

2.20 lb 20 in 10.23 9.05 5.90

BOND INTEGRITY ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
157"

6MM 
.236" PROPERTY UNIT ASTM

Vertical Pull psi C-297 1906 1806 1664

Drum Peel in-lb/in D-1781 33.6 33.6 33.6

Flatwise Shear psi C-273 1259 1225 1195

ENGINEERING PROPERTIES ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
.157"

6MM 
.236" PROPERTY UNIT ASTM

Aluminum Thickness in - .020 .020  .020

Speci�c Gravity - - 1.52 1.38 1.23

Weight lbs/ft2 - 0.93 1.12 1.50

Coef�cient of Expansion in/in/oF D-696 13x10-6 13x10-6 13x10-6

Thermal Conductance BTU/hr/oF/ft2 C-1363 12.29 10.75 8.53

Tensile Yield Strength psi E-8 8321 6429 4466

Tensile Strength psi E-8 8747 6913 4978

Elongation % E-8 12.1 13.5 17.3

Flexural Elasticity psi C-393 7110x103 5770x103 4220x103

Flexural Stiffness psi C-393 1.04x109 1.99x109 4.98x109

Punching Shear Resistance

Maximum Load lbs D-732 1847 1920 2121

Shear Resistance psi D-732 4950 4025 2816

De�ection Temperature oF D-648 231.8 231.8 231.8

Sound Transmission 
Coef�cient STC# E-90 25 26 26

SURFACE TREATMENTS

Standard ALPOLIC ®/PE with a polyethylene core is available in the following �nishes: FEVE 
(LUMIFLON™) with a wide color and gloss range and PVDF,  both �uoropolymer �nishes tested 
to meet AAMA 2605, polyester, and class 1 anodized. Other available ALPOLIC ® �nishes 
include Stone and Timber Series and Re�ective Finishes (RF).

STANDARD PANEL SIZES

50" x 146"            62"x 146"

50" x 196"  62" x 196"

RANGE OF SIZES

Width 32.5"—62" (826mm – 1575mm)

Length 6’—24’ 2" (1829mm – 7315mm)

PRODUCT TOLERANCE

Width: ± 0.08" (2mm)

Length: ± 0.16" (4mm)

Thickness: 3mm: ± 0.008" (0.2mm)

4mm: ± 0.008" (0.2mm)

6mm: ± 0.012" (0.3mm)

Bow: maximum 0.5% of length and/or width

Squareness Maximium 0.2" (5mm)

ALPOLIC ®/PE material is trimmed and squared with cut 
edges to offer the best panel edge conditions in  
the industry

FIRE PERFORMANCE

Standard ALPOLIC ®/PE with a   polyethylene core has 
been tested by independent testing laboratories using 
the following nationally recognized �re tests.

ASTM E84

Flame spread: 3mm 05

4mm 00

6mm 00

Smoke developed: 3mm 15

4mm 00

6mm 10

ASTM E108 MODIFIED

4mm passed

6mm passed

ASTM D1929

Flash: 4mm 716°F

Ignition: 4mm 752°F

ASTM D635

Rate of burning: 4mm Classi�ed CC1

ASTM E162

Flame spread: 4mm 0

UL-879 listed

UL-94 3mm V-O rating

CODE Evaluation Reports*

* Reports are available at: 
  www.alpolic-americas.com/documents

1. ICC ES
2. City of Los Angeles Report
3. Miami Dade Notice of Acceptance
4. Floridga Building Code Approval
5. UL Approved

Kawneer Company, Inc.
Technology Park / Atlanta
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Form Number 17-2242.A

7500 Wall™, IsoWeb™, Insulclad™ 

and Permanodic™ are trademarks of 

Kawneer Company, Inc.

7500 Wall™ Curtain Wall System has been tested and certified to meet 
the following standards:
• Air infiltration per ASTM E283 < 0.06 cfm/ft2, pressure differential of 

6.24 psf (300 Pa)
• Water penetration per ASTM E547 with no water infiltration with a 

pressure differential of 15 psf (720 Pa)
• Thermal transmittance per AAMA 1503 up to 0.17 BTU/hr x ft2 x °F 

(0.98 W/m2 x °C)
• 7500 Wall™ Curtain Wall System with triple glazing offers a  

CRFf = 85 and CRFg = 80
• Improved condensation temperature index I value
• Meets or exceeds the highest levels of CSA standard CAN/ 

CSA-A440 windows

AESTHETICS

The 7500 Wall™ Curtain Wall System combines slim sightlines with 
an overall aesthetically pleasing appearance. The system is ideal for 
storefronts, strip windows, window/wall or curtain wall applications.
A 4" (101.6 mm) standard mullion depth and a narrow 2-1/2" (63.5 mm) 
sightline are characteristic of the 7500 Wall™ Curtain Wall System. It 
offers greater design flexibility with the options to select a grid pattern 
type, different product finishes, various glass types and choice of 
spandrel infills. All infill materials are glazed from the exterior and held 
in place with mechanically fastened continuous pressure plates. The 
system is also compatible for use with Insulclad™ Entrances.

FOR THE FINISHING TOUCH

Architectural Class I anodized aluminum finishes are available in clear 
and Permanodic™ color choices.

Painted finishes, including fluoropolymer, that meet AAMA 2605 are 
offered in many standard choices and an unlimited number of specially 
designed colors.

Solvent-free powder coatings add the green element with high 
performance, durability and scratch resistance that meet the standards 
of AAMA 2604.

University of Alaska Museum of the North 
Fairbanks, Alaska

ARCHITECTS 
GDM Inc., Anchorage, Alaska 
Hammel, Green and Abrahamson, Inc. (HGA), Minneapolis, Minnesota

GLAZING CONTRACTOR 
Commercial Contractors, Inc., Anchorage, Alaska

PHOTOGRAPHY 
© CJ Berg

Tubular mullions and 
transoms with shear block 
construction. Pressure-
equalized rain screen 
design. High-performance 
IsoWeb™ glass reinforced 
nylon thermal break. 
7550 Wall shown,  
7525 Wall similar.

Ryerson Image Centre and the School of Image Arts

ARCHITECT 
Diamond Schmitt Architects Inc., Toronto, Ontario, Canada

GLAZING CONTRACTOR 
Stouffville Glass Inc., Stouffville, Ontario, Canada

PHOTOGRAPHY 
© Arthur Kendrick

A Marriage of Energy Savings 
and Design Freedom

7500 WALL™ CURTAIN WALL SYSTEM

Kawneer’s 7500 Wall™ Curtain Wall System offers uncompromising 
design with uncompromising energy efficiency. It is the complete 
performer in all conditions, whether the application is a curtain wall, 
ground floor framing or strip windows. With the flexibility of a three-
piece system, it provides design freedom and dual finish options. 
Thermal breaks and double or triple glazing options provide a real 
reduction in energy usage and significant savings in HVAC capital costs.

PERFORMANCE

A high-performance system like this sets the pace in curtain wall 
technology and leads the way as an energy-efficient product. It has 
been designed and developed for applications where the primary 
concerns are energy efficiency and reduced payback time periods.

A choice of 24 mm and 49 mm IsoWeb™ glass-reinforced nylon thermal 
breaks provide rigid profiles with composite structural performance. The 
7525 framing accommodates 1" (25.4) high-performance double sealed 
units and 7550 framing accommodates 2" (50.8) high-performance triple 
sealed units. 7500 Wall™ Curtain Wall System, with a fully pressure-
equalized rain screen design, also has an EPDM sponge interior and 
EPDM rubber exterior gaskets (dry/dry glazing).

PCL Centennial Learning Centre 
Edmonton, Alberta, Canada

ARCHITECTS 
Cohos Evamy integratedesign™, Edmonton, Alberta, Canada

GLAZING CONTRACTOR 
Beacon Glass Products Ltd., St. Albert, Alberta, Canada

PHOTOGRAPHY 
© CJ Berg
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THERMAFIBER
RAINBARRIER® CI 

HIGH COMPRESSIVE 
PLUS (110)

MINERAL WOOL INSULATION

Physical Properties

Features

Description

Technical Data

PROPERTY TEST METHOD VALUE

Compressive Strength ASTM C165 34.5 kPa (720 lbs/ft2)
@ 10% deformation

Surface Burning 
Characteristics

CAN/ULC-S102

ASTM E84

Flame Spread 0, Smoke Developed 5

Flame Spread 0, Smoke Developed 0

Non-Combustibility
CAN/ULC-S114

ASTM E136

Non-Combustible

Smoulder Resistance CAN/ULC-S129

Linear Shrinkage ASTM C356 <2% @ 650 ºC (1200 ºF)

Water Vapour Permeance ASTM E96 2,631 ng/Pa•s•m2 (46 Perms)

Water Vapour Sorption ASTM C1104 <0.5%

Fungi Resistance ASTM C1338 Pass

Corrosion of Steel, 
Aluminum, and Copper ASTM C665 Pass

Stress Corrosion –  
Austenitic Steel ASTM C795 Pass

Odor ASTM C1304 Pass

TESTED TO ASTM C518 TESTED TO CAN/ULC-S102 UNFACED

RSI /25.4 mm @  
24 ºC m2•K/W

R-value/inch @  
75 ºF hr•ft2•ºF/Btu Flame Spread Smoke Developed

0.73 4.1 0 5

• High compressive strength to support cladding 
attachment system with minimal penetration 
through continuous insulation

• Vapor permeable
• Non-combustible and non-deteriorating
• Helps conserve energy/reduce greenhouse gas 

emissions
• Fire resistant to temperatures above 1,093ºC 

(2,000ºF) 
• Enhances acoustical performance
• Minimum 70% recycled content2

• Contributes to credits in several green building 
programs such as LEED® and Green Globes®

® RainBarrier® ci High Compressive Plus 
(110) continuous insulation boards are designed 
to support cladding attachment with minimal 
penetrations. The use of ThermaCrimp™ technology 
allows for superior compressive strength while 

substrates. RainBarrier® ci High Compressive Plus (110) 
can be used behind medium weight cladding types – 
including combustible and open-joint assemblies.  

®

Acoustical Performance

ASTM 
C423

THICKNESS 125 
HZ

250 
HZ

500 
HZ

1000 
HZ

2000 
HZ

4000 
HZ NRC

32 mm (1.25”) 0.11 0.52 0.99 1.01 1.01 1.00 0.90

51 mm (2”) 0.27 0.89 0.95 1.04 1.00 1.00 0.95

102 mm (4”) 0.57 0.79 0.95 0.99 0.99 0.99 0.95

Product Data Sheet | ® RainBarrier® ci High Compressive Plus (110) | January 2020

Standards, Code Compliance
• CCMC Evaluation Listing No. 14060-L
• CAN/ULC-S702, Standard for Mineral Fibre Thermal 

Insulation for Buildings, Type I
• ASTM C612, Mineral Fiber Block and Board Thermal 

Insulation, Type IA, IB, II, III, IVA, IVB

TECHNICAL
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ALPOLIC®/PE TECHNICAL INFORMATION

IMPACT RESISTANCE BY DUPONT METHOD ALPOLIC®/PE 

DENT DEPTH (x10-2 IN) 

3MM 
.118"

4MM 
.157"

6MM 
.236" STEEL BALL HEIGHT

1.10 lb 20 in   6.30 5.51 3.15

2.20 lb 12 in   7.87 6.69 3.93

2.20 lb 20 in 10.23 9.05 5.90

BOND INTEGRITY ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
157"

6MM 
.236" PROPERTY UNIT ASTM

Vertical Pull psi C-297 1906 1806 1664

Drum Peel in-lb/in D-1781 33.6 33.6 33.6

Flatwise Shear psi C-273 1259 1225 1195

ENGINEERING PROPERTIES ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
.157"

6MM 
.236" PROPERTY UNIT ASTM

Aluminum Thickness in - .020 .020  .020

Speci�c Gravity - - 1.52 1.38 1.23

Weight lbs/ft2 - 0.93 1.12 1.50

Coef�cient of Expansion in/in/oF D-696 13x10-6 13x10-6 13x10-6

Thermal Conductance BTU/hr/oF/ft2 C-1363 12.29 10.75 8.53

Tensile Yield Strength psi E-8 8321 6429 4466

Tensile Strength psi E-8 8747 6913 4978

Elongation % E-8 12.1 13.5 17.3

Flexural Elasticity psi C-393 7110x103 5770x103 4220x103

Flexural Stiffness psi C-393 1.04x109 1.99x109 4.98x109

Punching Shear Resistance

Maximum Load lbs D-732 1847 1920 2121

Shear Resistance psi D-732 4950 4025 2816

De�ection Temperature oF D-648 231.8 231.8 231.8

Sound Transmission 
Coef�cient STC# E-90 25 26 26

SURFACE TREATMENTS

Standard ALPOLIC ®/PE with a polyethylene core is available in the following �nishes: FEVE 
(LUMIFLON™) with a wide color and gloss range and PVDF,  both �uoropolymer �nishes tested 
to meet AAMA 2605, polyester, and class 1 anodized. Other available ALPOLIC ® �nishes 
include Stone and Timber Series and Re�ective Finishes (RF).

STANDARD PANEL SIZES

50" x 146"            62"x 146"

50" x 196"  62" x 196"

RANGE OF SIZES

Width 32.5"—62" (826mm – 1575mm)

Length 6’—24’ 2" (1829mm – 7315mm)

PRODUCT TOLERANCE

Width: ± 0.08" (2mm)

Length: ± 0.16" (4mm)

Thickness: 3mm: ± 0.008" (0.2mm)

4mm: ± 0.008" (0.2mm)

6mm: ± 0.012" (0.3mm)

Bow: maximum 0.5% of length and/or width

Squareness Maximium 0.2" (5mm)

ALPOLIC ®/PE material is trimmed and squared with cut 
edges to offer the best panel edge conditions in  
the industry

FIRE PERFORMANCE

Standard ALPOLIC ®/PE with a   polyethylene core has 
been tested by independent testing laboratories using 
the following nationally recognized �re tests.

ASTM E84

Flame spread: 3mm 05

4mm 00

6mm 00

Smoke developed: 3mm 15

4mm 00

6mm 10

ASTM E108 MODIFIED

4mm passed

6mm passed

ASTM D1929

Flash: 4mm 716°F

Ignition: 4mm 752°F

ASTM D635

Rate of burning: 4mm Classi�ed CC1

ASTM E162

Flame spread: 4mm 0

UL-879 listed

UL-94 3mm V-O rating

CODE Evaluation Reports*

* Reports are available at: 
  www.alpolic-americas.com/documents

1. ICC ES
2. City of Los Angeles Report
3. Miami Dade Notice of Acceptance
4. Floridga Building Code Approval
5. UL Approved

Kawneer Company, Inc.
Technology Park / Atlanta
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7500 Wall™, IsoWeb™, Insulclad™ 

and Permanodic™ are trademarks of 

Kawneer Company, Inc.

7500 Wall™ Curtain Wall System has been tested and certified to meet 
the following standards:
• Air infiltration per ASTM E283 < 0.06 cfm/ft2, pressure differential of 

6.24 psf (300 Pa)
• Water penetration per ASTM E547 with no water infiltration with a 

pressure differential of 15 psf (720 Pa)
• Thermal transmittance per AAMA 1503 up to 0.17 BTU/hr x ft2 x °F 

(0.98 W/m2 x °C)
• 7500 Wall™ Curtain Wall System with triple glazing offers a  

CRFf = 85 and CRFg = 80
• Improved condensation temperature index I value
• Meets or exceeds the highest levels of CSA standard CAN/ 

CSA-A440 windows

AESTHETICS

The 7500 Wall™ Curtain Wall System combines slim sightlines with 
an overall aesthetically pleasing appearance. The system is ideal for 
storefronts, strip windows, window/wall or curtain wall applications.
A 4" (101.6 mm) standard mullion depth and a narrow 2-1/2" (63.5 mm) 
sightline are characteristic of the 7500 Wall™ Curtain Wall System. It 
offers greater design flexibility with the options to select a grid pattern 
type, different product finishes, various glass types and choice of 
spandrel infills. All infill materials are glazed from the exterior and held 
in place with mechanically fastened continuous pressure plates. The 
system is also compatible for use with Insulclad™ Entrances.

FOR THE FINISHING TOUCH

Architectural Class I anodized aluminum finishes are available in clear 
and Permanodic™ color choices.

Painted finishes, including fluoropolymer, that meet AAMA 2605 are 
offered in many standard choices and an unlimited number of specially 
designed colors.

Solvent-free powder coatings add the green element with high 
performance, durability and scratch resistance that meet the standards 
of AAMA 2604.

University of Alaska Museum of the North 
Fairbanks, Alaska

ARCHITECTS 
GDM Inc., Anchorage, Alaska 
Hammel, Green and Abrahamson, Inc. (HGA), Minneapolis, Minnesota

GLAZING CONTRACTOR 
Commercial Contractors, Inc., Anchorage, Alaska

PHOTOGRAPHY 
© CJ Berg

Tubular mullions and 
transoms with shear block 
construction. Pressure-
equalized rain screen 
design. High-performance 
IsoWeb™ glass reinforced 
nylon thermal break. 
7550 Wall shown,  
7525 Wall similar.

Ryerson Image Centre and the School of Image Arts

ARCHITECT 
Diamond Schmitt Architects Inc., Toronto, Ontario, Canada

GLAZING CONTRACTOR 
Stouffville Glass Inc., Stouffville, Ontario, Canada

PHOTOGRAPHY 
© Arthur Kendrick

A Marriage of Energy Savings 
and Design Freedom

7500 WALL™ CURTAIN WALL SYSTEM

Kawneer’s 7500 Wall™ Curtain Wall System offers uncompromising 
design with uncompromising energy efficiency. It is the complete 
performer in all conditions, whether the application is a curtain wall, 
ground floor framing or strip windows. With the flexibility of a three-
piece system, it provides design freedom and dual finish options. 
Thermal breaks and double or triple glazing options provide a real 
reduction in energy usage and significant savings in HVAC capital costs.

PERFORMANCE

A high-performance system like this sets the pace in curtain wall 
technology and leads the way as an energy-efficient product. It has 
been designed and developed for applications where the primary 
concerns are energy efficiency and reduced payback time periods.

A choice of 24 mm and 49 mm IsoWeb™ glass-reinforced nylon thermal 
breaks provide rigid profiles with composite structural performance. The 
7525 framing accommodates 1" (25.4) high-performance double sealed 
units and 7550 framing accommodates 2" (50.8) high-performance triple 
sealed units. 7500 Wall™ Curtain Wall System, with a fully pressure-
equalized rain screen design, also has an EPDM sponge interior and 
EPDM rubber exterior gaskets (dry/dry glazing).

PCL Centennial Learning Centre 
Edmonton, Alberta, Canada

ARCHITECTS 
Cohos Evamy integratedesign™, Edmonton, Alberta, Canada

GLAZING CONTRACTOR 
Beacon Glass Products Ltd., St. Albert, Alberta, Canada

PHOTOGRAPHY 
© CJ Berg
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THERMAFIBER
RAINBARRIER® CI 

HIGH COMPRESSIVE 
PLUS (110)

MINERAL WOOL INSULATION

Physical Properties

Features

Description

Technical Data

PROPERTY TEST METHOD VALUE

Compressive Strength ASTM C165 34.5 kPa (720 lbs/ft2)
@ 10% deformation

Surface Burning 
Characteristics

CAN/ULC-S102

ASTM E84

Flame Spread 0, Smoke Developed 5

Flame Spread 0, Smoke Developed 0

Non-Combustibility
CAN/ULC-S114

ASTM E136

Non-Combustible

Smoulder Resistance CAN/ULC-S129

Linear Shrinkage ASTM C356 <2% @ 650 ºC (1200 ºF)

Water Vapour Permeance ASTM E96 2,631 ng/Pa•s•m2 (46 Perms)

Water Vapour Sorption ASTM C1104 <0.5%

Fungi Resistance ASTM C1338 Pass

Corrosion of Steel, 
Aluminum, and Copper ASTM C665 Pass

Stress Corrosion –  
Austenitic Steel ASTM C795 Pass

Odor ASTM C1304 Pass

TESTED TO ASTM C518 TESTED TO CAN/ULC-S102 UNFACED

RSI /25.4 mm @  
24 ºC m2•K/W

R-value/inch @  
75 ºF hr•ft2•ºF/Btu Flame Spread Smoke Developed

0.73 4.1 0 5

• High compressive strength to support cladding 
attachment system with minimal penetration 
through continuous insulation

• Vapor permeable
• Non-combustible and non-deteriorating
• Helps conserve energy/reduce greenhouse gas 

emissions
• Fire resistant to temperatures above 1,093ºC 

(2,000ºF) 
• Enhances acoustical performance
• Minimum 70% recycled content2

• Contributes to credits in several green building 
programs such as LEED® and Green Globes®

® RainBarrier® ci High Compressive Plus 
(110) continuous insulation boards are designed 
to support cladding attachment with minimal 
penetrations. The use of ThermaCrimp™ technology 
allows for superior compressive strength while 

substrates. RainBarrier® ci High Compressive Plus (110) 
can be used behind medium weight cladding types – 
including combustible and open-joint assemblies.  

®

Acoustical Performance

ASTM 
C423

THICKNESS 125 
HZ

250 
HZ

500 
HZ

1000 
HZ

2000 
HZ

4000 
HZ NRC

32 mm (1.25”) 0.11 0.52 0.99 1.01 1.01 1.00 0.90

51 mm (2”) 0.27 0.89 0.95 1.04 1.00 1.00 0.95

102 mm (4”) 0.57 0.79 0.95 0.99 0.99 0.99 0.95

Product Data Sheet | ® RainBarrier® ci High Compressive Plus (110) | January 2020

Standards, Code Compliance
• CCMC Evaluation Listing No. 14060-L
• CAN/ULC-S702, Standard for Mineral Fibre Thermal 

Insulation for Buildings, Type I
• ASTM C612, Mineral Fiber Block and Board Thermal 

Insulation, Type IA, IB, II, III, IVA, IVB

TECHNICAL
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ALPOLIC®/PE TECHNICAL INFORMATION

IMPACT RESISTANCE BY DUPONT METHOD ALPOLIC®/PE 

DENT DEPTH (x10-2 IN) 

3MM 
.118"

4MM 
.157"

6MM 
.236" STEEL BALL HEIGHT

1.10 lb 20 in   6.30 5.51 3.15

2.20 lb 12 in   7.87 6.69 3.93

2.20 lb 20 in 10.23 9.05 5.90

BOND INTEGRITY ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
157"

6MM 
.236" PROPERTY UNIT ASTM

Vertical Pull psi C-297 1906 1806 1664

Drum Peel in-lb/in D-1781 33.6 33.6 33.6

Flatwise Shear psi C-273 1259 1225 1195

ENGINEERING PROPERTIES ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
.157"

6MM 
.236" PROPERTY UNIT ASTM

Aluminum Thickness in - .020 .020  .020

Speci�c Gravity - - 1.52 1.38 1.23

Weight lbs/ft2 - 0.93 1.12 1.50

Coef�cient of Expansion in/in/oF D-696 13x10-6 13x10-6 13x10-6

Thermal Conductance BTU/hr/oF/ft2 C-1363 12.29 10.75 8.53

Tensile Yield Strength psi E-8 8321 6429 4466

Tensile Strength psi E-8 8747 6913 4978

Elongation % E-8 12.1 13.5 17.3

Flexural Elasticity psi C-393 7110x103 5770x103 4220x103

Flexural Stiffness psi C-393 1.04x109 1.99x109 4.98x109

Punching Shear Resistance

Maximum Load lbs D-732 1847 1920 2121

Shear Resistance psi D-732 4950 4025 2816

De�ection Temperature oF D-648 231.8 231.8 231.8

Sound Transmission 
Coef�cient STC# E-90 25 26 26

SURFACE TREATMENTS

Standard ALPOLIC ®/PE with a polyethylene core is available in the following �nishes: FEVE 
(LUMIFLON™) with a wide color and gloss range and PVDF,  both �uoropolymer �nishes tested 
to meet AAMA 2605, polyester, and class 1 anodized. Other available ALPOLIC ® �nishes 
include Stone and Timber Series and Re�ective Finishes (RF).

STANDARD PANEL SIZES

50" x 146"            62"x 146"

50" x 196"  62" x 196"

RANGE OF SIZES

Width 32.5"—62" (826mm – 1575mm)

Length 6’—24’ 2" (1829mm – 7315mm)

PRODUCT TOLERANCE

Width: ± 0.08" (2mm)

Length: ± 0.16" (4mm)

Thickness: 3mm: ± 0.008" (0.2mm)

4mm: ± 0.008" (0.2mm)

6mm: ± 0.012" (0.3mm)

Bow: maximum 0.5% of length and/or width

Squareness Maximium 0.2" (5mm)

ALPOLIC ®/PE material is trimmed and squared with cut 
edges to offer the best panel edge conditions in  
the industry

FIRE PERFORMANCE

Standard ALPOLIC ®/PE with a   polyethylene core has 
been tested by independent testing laboratories using 
the following nationally recognized �re tests.

ASTM E84

Flame spread: 3mm 05

4mm 00

6mm 00

Smoke developed: 3mm 15

4mm 00

6mm 10

ASTM E108 MODIFIED

4mm passed

6mm passed

ASTM D1929

Flash: 4mm 716°F

Ignition: 4mm 752°F

ASTM D635

Rate of burning: 4mm Classi�ed CC1

ASTM E162

Flame spread: 4mm 0

UL-879 listed

UL-94 3mm V-O rating

CODE Evaluation Reports*

* Reports are available at: 
  www.alpolic-americas.com/documents

1. ICC ES
2. City of Los Angeles Report
3. Miami Dade Notice of Acceptance
4. Floridga Building Code Approval
5. UL Approved

Kawneer Company, Inc.
Technology Park / Atlanta
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7500 Wall™, IsoWeb™, Insulclad™ 

and Permanodic™ are trademarks of 

Kawneer Company, Inc.

7500 Wall™ Curtain Wall System has been tested and certified to meet 
the following standards:
• Air infiltration per ASTM E283 < 0.06 cfm/ft2, pressure differential of 

6.24 psf (300 Pa)
• Water penetration per ASTM E547 with no water infiltration with a 

pressure differential of 15 psf (720 Pa)
• Thermal transmittance per AAMA 1503 up to 0.17 BTU/hr x ft2 x °F 

(0.98 W/m2 x °C)
• 7500 Wall™ Curtain Wall System with triple glazing offers a  

CRFf = 85 and CRFg = 80
• Improved condensation temperature index I value
• Meets or exceeds the highest levels of CSA standard CAN/ 

CSA-A440 windows

AESTHETICS

The 7500 Wall™ Curtain Wall System combines slim sightlines with 
an overall aesthetically pleasing appearance. The system is ideal for 
storefronts, strip windows, window/wall or curtain wall applications.
A 4" (101.6 mm) standard mullion depth and a narrow 2-1/2" (63.5 mm) 
sightline are characteristic of the 7500 Wall™ Curtain Wall System. It 
offers greater design flexibility with the options to select a grid pattern 
type, different product finishes, various glass types and choice of 
spandrel infills. All infill materials are glazed from the exterior and held 
in place with mechanically fastened continuous pressure plates. The 
system is also compatible for use with Insulclad™ Entrances.

FOR THE FINISHING TOUCH

Architectural Class I anodized aluminum finishes are available in clear 
and Permanodic™ color choices.

Painted finishes, including fluoropolymer, that meet AAMA 2605 are 
offered in many standard choices and an unlimited number of specially 
designed colors.

Solvent-free powder coatings add the green element with high 
performance, durability and scratch resistance that meet the standards 
of AAMA 2604.

University of Alaska Museum of the North 
Fairbanks, Alaska

ARCHITECTS 
GDM Inc., Anchorage, Alaska 
Hammel, Green and Abrahamson, Inc. (HGA), Minneapolis, Minnesota

GLAZING CONTRACTOR 
Commercial Contractors, Inc., Anchorage, Alaska

PHOTOGRAPHY 
© CJ Berg

Tubular mullions and 
transoms with shear block 
construction. Pressure-
equalized rain screen 
design. High-performance 
IsoWeb™ glass reinforced 
nylon thermal break. 
7550 Wall shown,  
7525 Wall similar.

Ryerson Image Centre and the School of Image Arts

ARCHITECT 
Diamond Schmitt Architects Inc., Toronto, Ontario, Canada

GLAZING CONTRACTOR 
Stouffville Glass Inc., Stouffville, Ontario, Canada

PHOTOGRAPHY 
© Arthur Kendrick

A Marriage of Energy Savings 
and Design Freedom

7500 WALL™ CURTAIN WALL SYSTEM

Kawneer’s 7500 Wall™ Curtain Wall System offers uncompromising 
design with uncompromising energy efficiency. It is the complete 
performer in all conditions, whether the application is a curtain wall, 
ground floor framing or strip windows. With the flexibility of a three-
piece system, it provides design freedom and dual finish options. 
Thermal breaks and double or triple glazing options provide a real 
reduction in energy usage and significant savings in HVAC capital costs.

PERFORMANCE

A high-performance system like this sets the pace in curtain wall 
technology and leads the way as an energy-efficient product. It has 
been designed and developed for applications where the primary 
concerns are energy efficiency and reduced payback time periods.

A choice of 24 mm and 49 mm IsoWeb™ glass-reinforced nylon thermal 
breaks provide rigid profiles with composite structural performance. The 
7525 framing accommodates 1" (25.4) high-performance double sealed 
units and 7550 framing accommodates 2" (50.8) high-performance triple 
sealed units. 7500 Wall™ Curtain Wall System, with a fully pressure-
equalized rain screen design, also has an EPDM sponge interior and 
EPDM rubber exterior gaskets (dry/dry glazing).

PCL Centennial Learning Centre 
Edmonton, Alberta, Canada

ARCHITECTS 
Cohos Evamy integratedesign™, Edmonton, Alberta, Canada

GLAZING CONTRACTOR 
Beacon Glass Products Ltd., St. Albert, Alberta, Canada

PHOTOGRAPHY 
© CJ Berg

!!!!!!!
!
!
!
"#$%#&''()! *+(!,-.(#-&./$-&0!1"23!456.('7!8889(-:/#$-;(<9<$'!
"#$%#&''(!$=(#&.$#)! 1"2!,-.(#-&./$-&0!>?!
1"2!#(%/6.#&./$-!-@'A(#)! 4B"BCDCEF!

"@A0/<&./$-!;&.()! GCGHBCDBHI!
J&0/;!@-./0)! GCGKBCDBHE!
4<$=(!$L!.+(!1"23! M0$A&0!

!"#$%&"'!"()*+,%&-./(+-!/*)%)($&"+
!"#$%%&'($"%)#*+,-#!./#01234#$"(#56#04721#
#

!0123114+,356+
.7894:3114+;9<=>7?+@A6=9B+

! ! F+

! ! !!
,41850=+"<B9+<78+-9604>D=>17+

*+(!,U*1V"R>4*!=#$;@<.!;(<0&#(;!/-!.+/6!1"2!/6!.+(!`1<$N0$$#!"0@6a!656.('!8+/<+!<$'A/-(6!
&!6=(</&0!%5=6@'!L/A(#A$&#;!8/.+!@-;(#!L0$$#!+(&./-%!656.('9!*+/6!-(8!0$8!=#$L/0(7!;#5!6<#((;!
@-;(#BL0$$#!+(&./-%!/6!;(6/%-(;!&-;!;(:(0$=(;!L$#!+/%+(#!(-(#%5!(LL/</(-<5!&-;!8&.(#!6&:/-%69!
*+(!&-&05d(;!=#$;@<.!656.('!/-<0@;(6)!
!

•! *+(#'&0!/-6@0&./$-!
•! M5=6@'!L/A(#A$&#;!
•! "/=/-%!656.(')!"1BV*!$#!"1i!kHC!Y!H7H''!=/=(!8+/<+!/6!@./0/d(;!.$!.#&-6=$#.!+$.!&-;!

<$0;!8&.(#!L$#!@-;(#L0$$#!+(&./-%!&==0/<&./$-69!
•! W.+(#!<$'=$-(-.6!^L/00/-%7!=#/'(#7!=(#/'(.#/<!.&=(7!=/=(!L/../-%6!&-;!'&-/L$0;6_!

!
*+(!'$;@0&#/.5!$L!1<$N0$$#!&00$86!L$#!L0(Y/A/0/.5!A$.+!/-!.(#'6!$L!/-6@0&./$-!0&5(#!.+/<Z-(667!$L!
/-6@0&./$-!'&.(#/&06!&-;!/-!.(#'6!$L!=/=(!'&.(#/&069!!

>;:&-.&%(6!$L!1<$N0$$#!"0@6!!

•! 456.('!+(/%+.!L#$'!D7G!.$!O<'!/-<0@;/-%!.+(!L/-&0!L0$$#9!?&6/<!L(&.@#(!$L!.+(!656.('!/6!
.+(! 6=(</&0! %5=6@'! L/A(#A$&#;6! 8+/<+! &#(! =#$;@<(;! @-;(#! =#(66@#(! L#$'! 6=(</&0!
%5=6@'! 8+/<+! /6! #(/-L$#<(;! 8/.+! <(00@0$6(! L/A(#6! &-;! 6=(</&005! =#$<(66(;! 8/.+!
+5;#$=+$A/<!&;;/./:(6!L$#!'$/6.@#(!#(6/6.&-<(9!

•! ,;(&0!656.('!L$#!/-6@0&./-%!A@/0;/-%!L0$$#6!L#$'!&/#!<&##/(;!6$@-;69!
•! >A/0/.5!$L!=0&</-%!&-5!L/-&0!L0$$#9!
•! ,;(&0!656.('!L$#!$0;!&-;!-(8!#(6/;(-<(69!

THERMAFIBER
RAINBARRIER® CI 

HIGH COMPRESSIVE 
PLUS (110)

MINERAL WOOL INSULATION

Physical Properties

Features

Description

Technical Data

PROPERTY TEST METHOD VALUE

Compressive Strength ASTM C165 34.5 kPa (720 lbs/ft2)
@ 10% deformation

Surface Burning 
Characteristics

CAN/ULC-S102

ASTM E84

Flame Spread 0, Smoke Developed 5

Flame Spread 0, Smoke Developed 0

Non-Combustibility
CAN/ULC-S114

ASTM E136

Non-Combustible

Smoulder Resistance CAN/ULC-S129

Linear Shrinkage ASTM C356 <2% @ 650 ºC (1200 ºF)

Water Vapour Permeance ASTM E96 2,631 ng/Pa•s•m2 (46 Perms)

Water Vapour Sorption ASTM C1104 <0.5%

Fungi Resistance ASTM C1338 Pass

Corrosion of Steel, 
Aluminum, and Copper ASTM C665 Pass

Stress Corrosion –  
Austenitic Steel ASTM C795 Pass

Odor ASTM C1304 Pass

TESTED TO ASTM C518 TESTED TO CAN/ULC-S102 UNFACED

RSI /25.4 mm @  
24 ºC m2•K/W

R-value/inch @  
75 ºF hr•ft2•ºF/Btu Flame Spread Smoke Developed

0.73 4.1 0 5

• High compressive strength to support cladding 
attachment system with minimal penetration 
through continuous insulation

• Vapor permeable
• Non-combustible and non-deteriorating
• Helps conserve energy/reduce greenhouse gas 

emissions
• Fire resistant to temperatures above 1,093ºC 

(2,000ºF) 
• Enhances acoustical performance
• Minimum 70% recycled content2

• Contributes to credits in several green building 
programs such as LEED® and Green Globes®

® RainBarrier® ci High Compressive Plus 
(110) continuous insulation boards are designed 
to support cladding attachment with minimal 
penetrations. The use of ThermaCrimp™ technology 
allows for superior compressive strength while 

substrates. RainBarrier® ci High Compressive Plus (110) 
can be used behind medium weight cladding types – 
including combustible and open-joint assemblies.  

®

Acoustical Performance

ASTM 
C423

THICKNESS 125 
HZ

250 
HZ

500 
HZ

1000 
HZ

2000 
HZ

4000 
HZ NRC

32 mm (1.25”) 0.11 0.52 0.99 1.01 1.01 1.00 0.90

51 mm (2”) 0.27 0.89 0.95 1.04 1.00 1.00 0.95

102 mm (4”) 0.57 0.79 0.95 0.99 0.99 0.99 0.95

Product Data Sheet | ® RainBarrier® ci High Compressive Plus (110) | January 2020

Standards, Code Compliance
• CCMC Evaluation Listing No. 14060-L
• CAN/ULC-S702, Standard for Mineral Fibre Thermal 

Insulation for Buildings, Type I
• ASTM C612, Mineral Fiber Block and Board Thermal 

Insulation, Type IA, IB, II, III, IVA, IVB

TECHNICAL
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ALPOLIC®/PE TECHNICAL INFORMATION

IMPACT RESISTANCE BY DUPONT METHOD ALPOLIC®/PE 

DENT DEPTH (x10-2 IN) 

3MM 
.118"

4MM 
.157"

6MM 
.236" STEEL BALL HEIGHT

1.10 lb 20 in   6.30 5.51 3.15

2.20 lb 12 in   7.87 6.69 3.93

2.20 lb 20 in 10.23 9.05 5.90

BOND INTEGRITY ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
157"

6MM 
.236" PROPERTY UNIT ASTM

Vertical Pull psi C-297 1906 1806 1664

Drum Peel in-lb/in D-1781 33.6 33.6 33.6

Flatwise Shear psi C-273 1259 1225 1195

ENGINEERING PROPERTIES ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
.157"

6MM 
.236" PROPERTY UNIT ASTM

Aluminum Thickness in - .020 .020  .020

Speci�c Gravity - - 1.52 1.38 1.23

Weight lbs/ft2 - 0.93 1.12 1.50

Coef�cient of Expansion in/in/oF D-696 13x10-6 13x10-6 13x10-6

Thermal Conductance BTU/hr/oF/ft2 C-1363 12.29 10.75 8.53

Tensile Yield Strength psi E-8 8321 6429 4466

Tensile Strength psi E-8 8747 6913 4978

Elongation % E-8 12.1 13.5 17.3

Flexural Elasticity psi C-393 7110x103 5770x103 4220x103

Flexural Stiffness psi C-393 1.04x109 1.99x109 4.98x109

Punching Shear Resistance

Maximum Load lbs D-732 1847 1920 2121

Shear Resistance psi D-732 4950 4025 2816

De�ection Temperature oF D-648 231.8 231.8 231.8

Sound Transmission 
Coef�cient STC# E-90 25 26 26

SURFACE TREATMENTS

Standard ALPOLIC ®/PE with a polyethylene core is available in the following �nishes: FEVE 
(LUMIFLON™) with a wide color and gloss range and PVDF,  both �uoropolymer �nishes tested 
to meet AAMA 2605, polyester, and class 1 anodized. Other available ALPOLIC ® �nishes 
include Stone and Timber Series and Re�ective Finishes (RF).

STANDARD PANEL SIZES

50" x 146"            62"x 146"

50" x 196"  62" x 196"

RANGE OF SIZES

Width 32.5"—62" (826mm – 1575mm)

Length 6’—24’ 2" (1829mm – 7315mm)

PRODUCT TOLERANCE

Width: ± 0.08" (2mm)

Length: ± 0.16" (4mm)

Thickness: 3mm: ± 0.008" (0.2mm)

4mm: ± 0.008" (0.2mm)

6mm: ± 0.012" (0.3mm)

Bow: maximum 0.5% of length and/or width

Squareness Maximium 0.2" (5mm)

ALPOLIC ®/PE material is trimmed and squared with cut 
edges to offer the best panel edge conditions in  
the industry

FIRE PERFORMANCE

Standard ALPOLIC ®/PE with a   polyethylene core has 
been tested by independent testing laboratories using 
the following nationally recognized �re tests.

ASTM E84

Flame spread: 3mm 05

4mm 00

6mm 00

Smoke developed: 3mm 15

4mm 00

6mm 10

ASTM E108 MODIFIED

4mm passed

6mm passed

ASTM D1929

Flash: 4mm 716°F

Ignition: 4mm 752°F

ASTM D635

Rate of burning: 4mm Classi�ed CC1

ASTM E162

Flame spread: 4mm 0

UL-879 listed

UL-94 3mm V-O rating

CODE Evaluation Reports*

* Reports are available at: 
  www.alpolic-americas.com/documents

1. ICC ES
2. City of Los Angeles Report
3. Miami Dade Notice of Acceptance
4. Floridga Building Code Approval
5. UL Approved

Kawneer Company, Inc.
Technology Park / Atlanta

ARCHITECTURAL SYSTEMS  |  ENTRANCES + FRAMING  |  CURTAIN WALLS  |  WINDOWS

555 Guthridge Court
Norcross, GA 30092

770.449.5555
kawneer.com© Kawneer Company, Inc. 2011–2019

Form Number 17-2242.A

7500 Wall™, IsoWeb™, Insulclad™ 

and Permanodic™ are trademarks of 

Kawneer Company, Inc.

7500 Wall™ Curtain Wall System has been tested and certified to meet 
the following standards:
• Air infiltration per ASTM E283 < 0.06 cfm/ft2, pressure differential of 

6.24 psf (300 Pa)
• Water penetration per ASTM E547 with no water infiltration with a 

pressure differential of 15 psf (720 Pa)
• Thermal transmittance per AAMA 1503 up to 0.17 BTU/hr x ft2 x °F 

(0.98 W/m2 x °C)
• 7500 Wall™ Curtain Wall System with triple glazing offers a  

CRFf = 85 and CRFg = 80
• Improved condensation temperature index I value
• Meets or exceeds the highest levels of CSA standard CAN/ 

CSA-A440 windows

AESTHETICS

The 7500 Wall™ Curtain Wall System combines slim sightlines with 
an overall aesthetically pleasing appearance. The system is ideal for 
storefronts, strip windows, window/wall or curtain wall applications.
A 4" (101.6 mm) standard mullion depth and a narrow 2-1/2" (63.5 mm) 
sightline are characteristic of the 7500 Wall™ Curtain Wall System. It 
offers greater design flexibility with the options to select a grid pattern 
type, different product finishes, various glass types and choice of 
spandrel infills. All infill materials are glazed from the exterior and held 
in place with mechanically fastened continuous pressure plates. The 
system is also compatible for use with Insulclad™ Entrances.

FOR THE FINISHING TOUCH

Architectural Class I anodized aluminum finishes are available in clear 
and Permanodic™ color choices.

Painted finishes, including fluoropolymer, that meet AAMA 2605 are 
offered in many standard choices and an unlimited number of specially 
designed colors.

Solvent-free powder coatings add the green element with high 
performance, durability and scratch resistance that meet the standards 
of AAMA 2604.

University of Alaska Museum of the North 
Fairbanks, Alaska

ARCHITECTS 
GDM Inc., Anchorage, Alaska 
Hammel, Green and Abrahamson, Inc. (HGA), Minneapolis, Minnesota

GLAZING CONTRACTOR 
Commercial Contractors, Inc., Anchorage, Alaska

PHOTOGRAPHY 
© CJ Berg

Tubular mullions and 
transoms with shear block 
construction. Pressure-
equalized rain screen 
design. High-performance 
IsoWeb™ glass reinforced 
nylon thermal break. 
7550 Wall shown,  
7525 Wall similar.

Ryerson Image Centre and the School of Image Arts

ARCHITECT 
Diamond Schmitt Architects Inc., Toronto, Ontario, Canada

GLAZING CONTRACTOR 
Stouffville Glass Inc., Stouffville, Ontario, Canada

PHOTOGRAPHY 
© Arthur Kendrick

A Marriage of Energy Savings 
and Design Freedom

7500 WALL™ CURTAIN WALL SYSTEM

Kawneer’s 7500 Wall™ Curtain Wall System offers uncompromising 
design with uncompromising energy efficiency. It is the complete 
performer in all conditions, whether the application is a curtain wall, 
ground floor framing or strip windows. With the flexibility of a three-
piece system, it provides design freedom and dual finish options. 
Thermal breaks and double or triple glazing options provide a real 
reduction in energy usage and significant savings in HVAC capital costs.

PERFORMANCE

A high-performance system like this sets the pace in curtain wall 
technology and leads the way as an energy-efficient product. It has 
been designed and developed for applications where the primary 
concerns are energy efficiency and reduced payback time periods.

A choice of 24 mm and 49 mm IsoWeb™ glass-reinforced nylon thermal 
breaks provide rigid profiles with composite structural performance. The 
7525 framing accommodates 1" (25.4) high-performance double sealed 
units and 7550 framing accommodates 2" (50.8) high-performance triple 
sealed units. 7500 Wall™ Curtain Wall System, with a fully pressure-
equalized rain screen design, also has an EPDM sponge interior and 
EPDM rubber exterior gaskets (dry/dry glazing).

PCL Centennial Learning Centre 
Edmonton, Alberta, Canada

ARCHITECTS 
Cohos Evamy integratedesign™, Edmonton, Alberta, Canada

GLAZING CONTRACTOR 
Beacon Glass Products Ltd., St. Albert, Alberta, Canada

PHOTOGRAPHY 
© CJ Berg
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THERMAFIBER
RAINBARRIER® CI 

HIGH COMPRESSIVE 
PLUS (110)

MINERAL WOOL INSULATION

Physical Properties

Features

Description

Technical Data

PROPERTY TEST METHOD VALUE

Compressive Strength ASTM C165 34.5 kPa (720 lbs/ft2)
@ 10% deformation

Surface Burning 
Characteristics

CAN/ULC-S102

ASTM E84

Flame Spread 0, Smoke Developed 5

Flame Spread 0, Smoke Developed 0

Non-Combustibility
CAN/ULC-S114

ASTM E136

Non-Combustible

Smoulder Resistance CAN/ULC-S129

Linear Shrinkage ASTM C356 <2% @ 650 ºC (1200 ºF)

Water Vapour Permeance ASTM E96 2,631 ng/Pa•s•m2 (46 Perms)

Water Vapour Sorption ASTM C1104 <0.5%

Fungi Resistance ASTM C1338 Pass

Corrosion of Steel, 
Aluminum, and Copper ASTM C665 Pass

Stress Corrosion –  
Austenitic Steel ASTM C795 Pass

Odor ASTM C1304 Pass

TESTED TO ASTM C518 TESTED TO CAN/ULC-S102 UNFACED

RSI /25.4 mm @  
24 ºC m2•K/W

R-value/inch @  
75 ºF hr•ft2•ºF/Btu Flame Spread Smoke Developed

0.73 4.1 0 5

• High compressive strength to support cladding 
attachment system with minimal penetration 
through continuous insulation

• Vapor permeable
• Non-combustible and non-deteriorating
• Helps conserve energy/reduce greenhouse gas 

emissions
• Fire resistant to temperatures above 1,093ºC 

(2,000ºF) 
• Enhances acoustical performance
• Minimum 70% recycled content2

• Contributes to credits in several green building 
programs such as LEED® and Green Globes®

® RainBarrier® ci High Compressive Plus 
(110) continuous insulation boards are designed 
to support cladding attachment with minimal 
penetrations. The use of ThermaCrimp™ technology 
allows for superior compressive strength while 

substrates. RainBarrier® ci High Compressive Plus (110) 
can be used behind medium weight cladding types – 
including combustible and open-joint assemblies.  

®

Acoustical Performance

ASTM 
C423

THICKNESS 125 
HZ

250 
HZ

500 
HZ

1000 
HZ

2000 
HZ

4000 
HZ NRC

32 mm (1.25”) 0.11 0.52 0.99 1.01 1.01 1.00 0.90

51 mm (2”) 0.27 0.89 0.95 1.04 1.00 1.00 0.95

102 mm (4”) 0.57 0.79 0.95 0.99 0.99 0.99 0.95

Product Data Sheet | ® RainBarrier® ci High Compressive Plus (110) | January 2020

Standards, Code Compliance
• CCMC Evaluation Listing No. 14060-L
• CAN/ULC-S702, Standard for Mineral Fibre Thermal 

Insulation for Buildings, Type I
• ASTM C612, Mineral Fiber Block and Board Thermal 

Insulation, Type IA, IB, II, III, IVA, IVB
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ALPOLIC®/PE TECHNICAL INFORMATION

IMPACT RESISTANCE BY DUPONT METHOD ALPOLIC®/PE 

DENT DEPTH (x10-2 IN) 

3MM 
.118"

4MM 
.157"

6MM 
.236" STEEL BALL HEIGHT

1.10 lb 20 in   6.30 5.51 3.15

2.20 lb 12 in   7.87 6.69 3.93

2.20 lb 20 in 10.23 9.05 5.90

BOND INTEGRITY ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
157"

6MM 
.236" PROPERTY UNIT ASTM

Vertical Pull psi C-297 1906 1806 1664

Drum Peel in-lb/in D-1781 33.6 33.6 33.6

Flatwise Shear psi C-273 1259 1225 1195

ENGINEERING PROPERTIES ALPOLIC®/PE 

TOTAL THICKNESS

3MM 
.118"

4MM 
.157"

6MM 
.236" PROPERTY UNIT ASTM

Aluminum Thickness in - .020 .020  .020

Speci�c Gravity - - 1.52 1.38 1.23

Weight lbs/ft2 - 0.93 1.12 1.50

Coef�cient of Expansion in/in/oF D-696 13x10-6 13x10-6 13x10-6

Thermal Conductance BTU/hr/oF/ft2 C-1363 12.29 10.75 8.53

Tensile Yield Strength psi E-8 8321 6429 4466

Tensile Strength psi E-8 8747 6913 4978

Elongation % E-8 12.1 13.5 17.3

Flexural Elasticity psi C-393 7110x103 5770x103 4220x103

Flexural Stiffness psi C-393 1.04x109 1.99x109 4.98x109

Punching Shear Resistance

Maximum Load lbs D-732 1847 1920 2121

Shear Resistance psi D-732 4950 4025 2816

De�ection Temperature oF D-648 231.8 231.8 231.8

Sound Transmission 
Coef�cient STC# E-90 25 26 26

SURFACE TREATMENTS

Standard ALPOLIC ®/PE with a polyethylene core is available in the following �nishes: FEVE 
(LUMIFLON™) with a wide color and gloss range and PVDF,  both �uoropolymer �nishes tested 
to meet AAMA 2605, polyester, and class 1 anodized. Other available ALPOLIC ® �nishes 
include Stone and Timber Series and Re�ective Finishes (RF).

STANDARD PANEL SIZES

50" x 146"            62"x 146"

50" x 196"  62" x 196"

RANGE OF SIZES

Width 32.5"—62" (826mm – 1575mm)

Length 6’—24’ 2" (1829mm – 7315mm)

PRODUCT TOLERANCE

Width: ± 0.08" (2mm)

Length: ± 0.16" (4mm)

Thickness: 3mm: ± 0.008" (0.2mm)

4mm: ± 0.008" (0.2mm)

6mm: ± 0.012" (0.3mm)

Bow: maximum 0.5% of length and/or width

Squareness Maximium 0.2" (5mm)

ALPOLIC ®/PE material is trimmed and squared with cut 
edges to offer the best panel edge conditions in  
the industry

FIRE PERFORMANCE

Standard ALPOLIC ®/PE with a   polyethylene core has 
been tested by independent testing laboratories using 
the following nationally recognized �re tests.

ASTM E84

Flame spread: 3mm 05

4mm 00

6mm 00

Smoke developed: 3mm 15

4mm 00

6mm 10

ASTM E108 MODIFIED

4mm passed

6mm passed

ASTM D1929

Flash: 4mm 716°F

Ignition: 4mm 752°F

ASTM D635

Rate of burning: 4mm Classi�ed CC1

ASTM E162

Flame spread: 4mm 0

UL-879 listed

UL-94 3mm V-O rating

CODE Evaluation Reports*

* Reports are available at: 
  www.alpolic-americas.com/documents

1. ICC ES
2. City of Los Angeles Report
3. Miami Dade Notice of Acceptance
4. Floridga Building Code Approval
5. UL Approved

LIFE CYCLE ASSESSMENT

INVENTORY BY FLOOR

MOST CONTRIBUTING MATERIALS
(GLOBAL WARMING)

EMBODIED CARBON AND CLASSIFICATIONS

ONE CLICK LCA RESULT

11
26

XXXX

COUNT M2 M3 REPORTED
Doors 92
Door 74
Main Door 18
Aluminum 6061
Single emergency door 6
Double emergency door 1
Cast-in-place concrete 166.27 X
Concrete slab topping 1050 36.75 no
Damp-proofing floor 1050 X
Gypsum Wall Board interior 5111 96.55 X
Light gauge steel framing, thermal 
air layer 1923 X
Light gauge steel furring 1504 X
physical material (floor) 1050 472.5
Polyethylene film membrane 1504 no
Precast concrete (substitute with 
Comfloor) 1050 237.3 X
Rigid foam insulation board 1564 105.98 X
Soda Lime Glass 391 X
Steel 345 Mpa (Alum, Composite) 602 X
Vinyl Composition Tile 1050 X
Wood framing, insulated /st. studs 1281 126.68 X
LED 75 X
Ductwork (to be adjusted) in kg 2575 X

The basic material take-off was done in Revit with a detailed model of a typical concrete floor. 
Based on the summary obtained, the materials and quantities were input into the LCA One-
Click software. Some materials and quantities were inferred from the Revit output (shown below).  
For further accuracy, the energy and water usage was established based on the values reported 
on energyrates.ca and the official website of the City of Toronto. And the potential energy 
output of the PV panels was extracted from the manufacturer’s estimation software (Onyx).   
It is important to notice that the project was input into the software as a one-story building. 

LCA

CHAPTER 4: LCA

   The final results demonstrated that the greatest impact was generated by the materials 
themselves (74% of life-cycle stages), the vertical structures and facade (47% of embodied carbon 
by structure group), and the floor slabs (27% of individual structure types). As for the materials, 
the most impactful was the ready mix concrete (39.2%), the composite panels (17.2%), and the 
triple-pane glass (13.1%). It is important to remember that such impact was due to their quantity. 
When it comes to sustainability, instead, the least efficient products by a unit of mass/vol. were 
the acoustic ceiling panels, LED lights, and the gypsum plasterboard. 

Further efficiency could be 
achieved with three strategies:  
1. Lessen the total volume 
of concrete and metals. 
2. Replacement of certain products 
with more energy-efficient ones 
(e.g., acoustic ceiling panels).  
3. Use of energy/water-efficient 
appliances to reduce total usage. 

Embodied carbon by life-cycle stageEmbodied carbon by structure - A1-A3

8.02 kg CO2e / m2 / year

327 kg CO2e / m2 

FINAL GRADE

XXXX

COUNT M2 M3 REPORTED
Doors 92
Door 74
Main Door 18
Aluminum 6061
Single emergency door 6
Double emergency door 1
Cast-in-place concrete 166.27 X
Concrete slab topping 1050 36.75 no
Damp-proofing floor 1050 X
Gypsum Wall Board interior 5111 96.55 X
Light gauge steel framing, thermal 
air layer 1923 X
Light gauge steel furring 1504 X
physical material (floor) 1050 472.5
Polyethylene film membrane 1504 no
Precast concrete (substitute with 
Comfloor) 1050 237.3 X
Rigid foam insulation board 1564 105.98 X
Soda Lime Glass 391 X
Steel 345 Mpa (Alum, Composite) 602 X
Vinyl Composition Tile 1050 X
Wood framing, insulated /st. studs 1281 126.68 X
LED 75 X
Ductwork (to be adjusted) in kg 2575 X

The basic material take-off was done in Revit with a detailed model of a typical concrete floor. 
Based on the summary obtained, the materials and quantities were input into the LCA One-
Click software. Some materials and quantities were inferred from the Revit output (shown below).  
For further accuracy, the energy and water usage was established based on the values reported 
on energyrates.ca and the official website of the City of Toronto. And the potential energy 
output of the PV panels was extracted from the manufacturer’s estimation software (Onyx).   
It is important to notice that the project was input into the software as a one-story building. 

LCA

CHAPTER 4: LCA

   The final results demonstrated that the greatest impact was generated by the materials themselves 
(75% of life-cycle stages), the vertical structures and facade (49% of embodied carbon by structure 
group), and the floor slabs (25.7% of individual structure types). As for the materials, the most 
impactful was the ready mix concrete (37%), the composite panels (16.2%), and the triple-pane 
glass (12.4%). It is important to remember that such impact was due to their quantity. When 
it comes to sustainability, instead, the least efficient products by a unit of mass/vol. were the 
acoustic ceiling panels, LED lights, and the gypsum plasterboard. 

Further efficiency could be 
achieved with three strategies:  
1. Lessen the total volume 
of concrete and metals. 
2. Replacement of certain products 
with more energy-efficient ones 
(e.g., acoustic ceiling panels).  
3. Use of energy/water-efficient 
appliances to reduce total usage 
of resources. 

Embodied carbon by life-cycle stageEmbodied carbon by structure - A1-A3

8.32 kg CO2e / m2 / year

327 kg CO2e / m2 

FINAL GRADE

XXXX

COUNT M2 M3 REPORTED
Doors 92
Door 74
Main Door 18
Aluminum 6061
Single emergency door 6
Double emergency door 1
Cast-in-place concrete 166.27 X
Concrete slab topping 1050 36.75 no
Damp-proofing floor 1050 X
Gypsum Wall Board interior 5111 96.55 X
Light gauge steel framing, thermal 
air layer 1923 X
Light gauge steel furring 1504 X
physical material (floor) 1050 472.5
Polyethylene film membrane 1504 no
Precast concrete (substitute with 
Comfloor) 1050 237.3 X
Rigid foam insulation board 1564 105.98 X
Soda Lime Glass 391 X
Steel 345 Mpa (Alum, Composite) 602 X
Vinyl Composition Tile 1050 X
Wood framing, insulated /st. studs 1281 126.68 X
LED 75 X
Ductwork (to be adjusted) in kg 2575 X

The basic material take-off was done in Revit with a detailed model of a typical concrete floor. 
Based on the summary obtained, the materials and quantities were input into the LCA One-
Click software. Some materials and quantities were inferred from the Revit output (shown below).  
For further accuracy, the energy and water usage was established based on the values reported 
on energyrates.ca and the official website of the City of Toronto. And the potential energy 
output of the PV panels was extracted from the manufacturer’s estimation software (Onyx).   
It is important to notice that the project was input into the software as a one-story building. 

LCA

CHAPTER 4: LCA

   The final results demonstrated that the greatest impact was generated by the materials themselves 
(75% of life-cycle stages), the vertical structures and facade (49% of embodied carbon by structure 
group), and the floor slabs (25.7% of individual structure types). As for the materials, the most 
impactful was the ready mix concrete (37%), the composite panels (16.2%), and the triple-pane 
glass (12.4%). It is important to remember that such impact was due to their quantity. When 
it comes to sustainability, instead, the least efficient products by a unit of mass/vol. were the 
acoustic ceiling panels, LED lights, and the gypsum plasterboard. 

Further efficiency could be 
achieved with three strategies:  
1. Lessen the total volume 
of concrete and metals. 
2. Replacement of certain products 
with more energy-efficient ones 
(e.g., acoustic ceiling panels).  
3. Use of energy/water-efficient 
appliances to reduce total usage 
of resources. 

Embodied carbon by life-cycle stageEmbodied carbon by structure - A1-A3

8.32 kg CO2e / m2 / year

327 kg CO2e / m2 

FINAL GRADE

XXXX

COUNT M2 M3 REPORTED
Doors 92
Door 74
Main Door 18
Aluminum 6061
Single emergency door 6
Double emergency door 1
Cast-in-place concrete 166.27 X
Concrete slab topping 1050 36.75 no
Damp-proofing floor 1050 X
Gypsum Wall Board interior 5111 96.55 X
Light gauge steel framing, thermal 
air layer 1923 X
Light gauge steel furring 1504 X
physical material (floor) 1050 472.5
Polyethylene film membrane 1504 no
Precast concrete (substitute with 
Comfloor) 1050 237.3 X
Rigid foam insulation board 1564 105.98 X
Soda Lime Glass 391 X
Steel 345 Mpa (Alum, Composite) 602 X
Vinyl Composition Tile 1050 X
Wood framing, insulated /st. studs 1281 126.68 X
LED 75 X
Ductwork (to be adjusted) in kg 2575 X

The basic material take-off was done in Revit with a detailed model of a typical concrete floor. 
Based on the summary obtained, the materials and quantities were input into the LCA One-
Click software. Some materials and quantities were inferred from the Revit output (shown below).  
For further accuracy, the energy and water usage was established based on the values reported 
on energyrates.ca and the official website of the City of Toronto. And the potential energy 
output of the PV panels was extracted from the manufacturer’s estimation software (Onyx).   
It is important to notice that the project was input into the software as a one-story building. 

LCA

CHAPTER 4: LCA

   The final results demonstrated that the greatest impact was generated by the materials themselves 
(75% of life-cycle stages), the vertical structures and facade (49% of embodied carbon by structure 
group), and the floor slabs (25.7% of individual structure types). As for the materials, the most 
impactful was the ready mix concrete (37%), the composite panels (16.2%), and the triple-pane 
glass (12.4%). It is important to remember that such impact was due to their quantity. When 
it comes to sustainability, instead, the least efficient products by a unit of mass/vol. were the 
acoustic ceiling panels, LED lights, and the gypsum plasterboard. 

Further efficiency could be 
achieved with three strategies:  
1. Lessen the total volume 
of concrete and metals. 
2. Replacement of certain products 
with more energy-efficient ones 
(e.g., acoustic ceiling panels).  
3. Use of energy/water-efficient 
appliances to reduce total usage 
of resources. 

Embodied carbon by life-cycle stageEmbodied carbon by structure - A1-A3

8.32 kg CO2e / m2 / year

327 kg CO2e / m2 

FINAL GRADE

XXXX

COUNT M2 M3 REPORTED
Doors 92
Door 74
Main Door 18
Aluminum 6061
Single emergency door 6
Double emergency door 1
Cast-in-place concrete 166.27 X
Concrete slab topping 1050 36.75 no
Damp-proofing floor 1050 X
Gypsum Wall Board interior 5111 96.55 X
Light gauge steel framing, thermal 
air layer 1923 X
Light gauge steel furring 1504 X
physical material (floor) 1050 472.5
Polyethylene film membrane 1504 no
Precast concrete (substitute with 
Comfloor) 1050 237.3 X
Rigid foam insulation board 1564 105.98 X
Soda Lime Glass 391 X
Steel 345 Mpa (Alum, Composite) 602 X
Vinyl Composition Tile 1050 X
Wood framing, insulated /st. studs 1281 126.68 X
LED 75 X
Ductwork (to be adjusted) in kg 2575 X

The basic material take-off was done in Revit with a detailed model of a typical concrete floor. 
Based on the summary obtained, the materials and quantities were input into the LCA One-
Click software. Some materials and quantities were inferred from the Revit output (shown below).  
For further accuracy, the energy and water usage was established based on the values reported 
on energyrates.ca and the official website of the City of Toronto. And the potential energy 
output of the PV panels was extracted from the manufacturer’s estimation software (Onyx).   
It is important to notice that the project was input into the software as a one-story building. 

LCA

CHAPTER 4: LCA

   The final results demonstrated that the greatest impact was generated by the materials themselves 
(75% of life-cycle stages), the vertical structures and facade (49% of embodied carbon by structure 
group), and the floor slabs (25.7% of individual structure types). As for the materials, the most 
impactful was the ready mix concrete (37%), the composite panels (16.2%), and the triple-pane 
glass (12.4%). It is important to remember that such impact was due to their quantity. When 
it comes to sustainability, instead, the least efficient products by a unit of mass/vol. were the 
acoustic ceiling panels, LED lights, and the gypsum plasterboard. 

Further efficiency could be 
achieved with three strategies:  
1. Lessen the total volume 
of concrete and metals. 
2. Replacement of certain products 
with more energy-efficient ones 
(e.g., acoustic ceiling panels).  
3. Use of energy/water-efficient 
appliances to reduce total usage 
of resources. 

Embodied carbon by life-cycle stageEmbodied carbon by structure - A1-A3

8.32 kg CO2e / m2 / year

327 kg CO2e / m2 

FINAL GRADE

XXXX

Result report: TORONTO affordable housing

Project TORONTO affordable housing - TORONTO affordable housing

User Maria Jose Montero - 2021.09.11

Tool Life-cycle assessment, EN-15978

Details Building life-cycle assessment according to the European Standard EN 15978. This LCA software covers life cycle stages from cradle to grave with separate reporting to product stage,
construction process, use stage, operational energy, and end of life. This LCA software and related datasets are compliant with ISO 14040/14044 or EN 15804. It is compliant with the Active House
Specification requirements.

General information

Type Other buildings

Country Canada

Gross Floor
Area (m²)

1035

Number of
above
ground floors

1

Frame type concrete

Certifications
pursued

LEED v4 BD+C

Overview Bubble Life-cycle stages Classifications All graphs

Main > TORONTO affordable housing > TORONTO affordable housing > Life-cycle assessment, EN-15978  

 
 

TORONTO affordable housing - Life-cycle assessment, EN-15978 Project basic information

Commercial usage is forbidden. Commercial usage is forbidden. Politecnico di Milano (IT) Business Education (Giovanni & Paola), EDUCATION, Maria Jose Montero Politecnico di Milano (IT) Business Education (Giovanni & Paola), EDUCATION, Maria Jose Montero 11.09.2021 14:0611.09.2021 14:06

 421 Tons CO e  8.02 kg CO e / m  / year  21,050 € Social cost of carbon 

Carbon Heroes Benchmark

Results

Life-cycle assessment results    Download Results Summary

 Result category
Global

warming 
kg CO e

Acidification 
kg SO e

Eutrophication 
kg PO e

Ozone
depletion
potential 

kg CFC11e

Formation of ozone of
lower atmosphere 

kg Ethenee

Total use of primary
energy ex. raw

materials 
MJ

Biogenic
carbon

storage 
kg CO e bio

A1-A3 Construction Materials 2.52E5 6.25E2 3.45E2 5.58E-3 1.01E2 3E6 7.96E3 Details

 A4 Transportation to site 2.69E4 4.36E1 8.98E0 4.56E-3 3.9E0 4.28E5 Details

A5 Construction/installation process  Hide empty

B1-B5 Maintenance and material replacement 2.26E4 7.42E1 2.03E1 7.17E-4 7.72E0 3.12E5  Details

B6 Energy use 2.39E4 9.57E1 3.89E1 1.67E-3 5.09E0 5.58E6  Details

B7 Water use 6.92E4 4.84E2 1.39E3 6.98E-3 2.03E1 1.25E6  Details

 C1-C4 End of life 2.67E4 4.54E1 1.17E1 2.23E-3 1.96E0 3E5  Details

 D External impacts (not included in totals) -5.73E4 -1.51E2 -3.24E1 -9.39E-4 -1.54E1 -1.71E6  Details

 Total 4.21E5 1.37E3 1.81E3 2.17E-2 1.4E2 1.09E7 7.96E3

 Results per denominator        

 Gross Internal Floor Area (IPMS/RICS) 1050.0 m 4.01E2 1.3E0 1.73E0 2.07E-5 1.33E-1 1.04E4 7.58E0

 Number of users 33.0 1.28E4 4.15E1 5.49E1 6.59E-4 4.24E0 3.29E5 2.41E2

 User days 7.0 6.01E4 1.95E2 2.59E2 3.11E-3 2E1 1.55E6 1.14E3

 User hours 24.0 1.75E4 5.7E1 7.55E1 9.06E-4 5.83E0 4.53E5 3.32E2

Completeness (-) and plausibility checker (grade: C)

Most contributing materials (Global warming)

No. Resource Cradle to gate impacts (A1-A3) Of cradle to gate (A1-A3) Sustainable alternatives

1. Ready-mix concrete, high-strength, generic   99 tons CO e 39.2 % Show sustainable alternatives

2. Aluminum composite panel, curtain walling/facade, mineral filled  43 tons CO e 17.2 % Show sustainable alternatives

3. Triple pane insulated glass unit (IGU) with two spacer   33 tons CO e 13.1 % Show sustainable alternatives

4. Galvanized steel profiles, furrings (F-section)   28 tons CO e 11.2 % Show sustainable alternatives

5. Gypsum plaster board, regular, generic   15 tons CO e 5.9 % Show sustainable alternatives

6. Luxury vinyl floor tile   11 tons CO e 4.3 % Show sustainable alternatives

7. Glass wool acoustic ceiling panel   6.2 tons CO e 2.5 % Show sustainable alternatives

8. Wooden door, with wooden frame  4.5 tons CO e 1.8 % Show sustainable alternatives

9. Pre-insulated round ductwork system for HVAC  4 tons CO e 1.6 % Show sustainable alternatives

10. LED office lighting   2.5 tons CO e 1.0 % Show sustainable alternatives

11. Ready-mix concrete, normal-strength, generic   1.7 tons CO e 0.7 % Show sustainable alternatives

12. Glass wool insulation panels, unfaced, generic   1.4 tons CO e 0.6 % Show sustainable alternatives

13. Steel door with polystyrene core, per unit  1.1 tons CO e 0.4 % Show sustainable alternatives

14. Diffuser, HVAC, French average   0.91 tons CO e 0.4 % Show sustainable alternatives

15. Reinforcement steel (rebar), generic   0.59 tons CO e 0.2 % Show sustainable alternatives

16. Damp insulation PA   0.25 tons CO e 0.1 % Show sustainable alternatives

17. Deep foundation concrete piles  kg CO e 0.0 % Show sustainable alternatives

18. Emergency exit light   26 kg CO e 0.0 % Show sustainable alternatives
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Result report: TORONTO affordable housing

Project TORONTO affordable housing - TORONTO affordable housing

User Maria Jose Montero - 2021.09.13

Tool Life-cycle assessment, EN-15978

Details Building life-cycle assessment according to the European Standard EN 15978. This LCA software covers life cycle stages from cradle to grave with separate reporting to product stage,
construction process, use stage, operational energy, and end of life. This LCA software and related datasets are compliant with ISO 14040/14044 or EN 15804. It is compliant with the Active House
Specification requirements.

General information

Type Other buildings

Country Canada

Gross Floor
Area (m²)

1035

Number of
above
ground floors

1

Frame type concrete

Certifications
pursued

LEED v4 BD+C

Overview Bubble Life-cycle stages Classifications All graphs

Main > TORONTO affordable housing > TORONTO affordable housing > Life-cycle assessment, EN-15978  

 
 

TORONTO affordable housing - Life-cycle assessment, EN-15978 Project basic information

Commercial usage is forbidden. Commercial usage is forbidden. Politecnico di Milano (IT) Business Education (Giovanni & Paola), EDUCATION, Maria Jose Montero Politecnico di Milano (IT) Business Education (Giovanni & Paola), EDUCATION, Maria Jose Montero 13.09.2021 00:5813.09.2021 00:58

 437 Tons CO e  8.32 kg CO e / m  / year  21,833 € Social cost of carbon 

Carbon Heroes Benchmark

Results

Life-cycle assessment results    Download Results Summary

 Result category
Global

warming 
kg CO e

Acidification 
kg SO e

Eutrophication 
kg PO e

Ozone
depletion
potential 

kg CFC11e

Formation of ozone of
lower atmosphere 

kg Ethenee

Total use of primary
energy ex. raw

materials 
MJ

Biogenic
carbon

storage 
kg CO e bio

A1-A3 Construction Materials 2.66E5 6.76E2 3.52E2 7.06E-3 1.06E2 3.3E6 7.96E3 Details

 A4 Transportation to site 2.77E4 4.73E1 9.8E0 4.73E-3 3.95E0 4.51E5 Details

A5 Construction/installation process  Hide empty

B1-B5 Maintenance and material replacement 2.26E4 7.42E1 2.03E1 7.17E-4 7.72E0 3.12E5  Details

B6 Energy use 2.39E4 9.57E1 3.89E1 1.67E-3 5.09E0 5.58E6  Details

B7 Water use 6.92E4 4.84E2 1.39E3 6.98E-3 2.03E1 1.25E6  Details

 C1-C4 End of life 2.7E4 4.65E1 1.2E1 2.28E-3 2E0 3.08E5  Details

 D External impacts (not included in totals) 7.09E3 1.27E2 6.05E1 2.3E-3 3.27E1 -9.94E5  Details

 Total 4.37E5 1.42E3 1.82E3 2.34E-2 1.45E2 1.12E7 7.96E3

 Results per denominator        

 Gross Internal Floor Area (IPMS/RICS) 1050.0 m 4.16E2 1.36E0 1.73E0 2.23E-5 1.38E-1 1.07E4 7.58E0

 Number of users 33.0 1.32E4 4.32E1 5.52E1 7.1E-4 4.39E0 3.4E5 2.41E2

 User days 7.0 6.24E4 2.03E2 2.6E2 3.35E-3 2.07E1 1.6E6 1.14E3

 User hours 24.0 1.82E4 5.93E1 7.58E1 9.77E-4 6.04E0 4.67E5 3.32E2

Completeness (-) and plausibility checker (grade: B)

Most contributing materials (Global warming)

No. Resource Cradle to gate impacts (A1-A3) Of cradle to gate (A1-A3) Sustainable alternatives

1. Ready-mix concrete, high-strength, generic   99 tons CO e 37.0 % Show sustainable alternatives

2. Aluminum composite panel, curtain walling/facade, mineral filled  43 tons CO e 16.2 % Show sustainable alternatives

3. Triple pane insulated glass unit (IGU) with two spacer   33 tons CO e 12.4 % Show sustainable alternatives

4. Galvanized steel profiles, furrings (F-section)   28 tons CO e 10.6 % Show sustainable alternatives

5. Gypsum plaster board, regular, generic   15 tons CO e 5.6 % Show sustainable alternatives

6. Reinforcement steel (rebar), generic   15 tons CO e 5.5 % Show sustainable alternatives

7. Luxury vinyl floor tile   11 tons CO e 4.0 % Show sustainable alternatives

8. Glass wool acoustic ceiling panel   6.2 tons CO e 2.3 % Show sustainable alternatives

9. Wooden door, with wooden frame  4.5 tons CO e 1.7 % Show sustainable alternatives

10. Pre-insulated round ductwork system for HVAC  4 tons CO e 1.5 % Show sustainable alternatives

11. LED office lighting   2.5 tons CO e 0.9 % Show sustainable alternatives

12. Ready-mix concrete, normal-strength, generic   1.7 tons CO e 0.6 % Show sustainable alternatives

13. Glass wool insulation panels, unfaced, generic   1.4 tons CO e 0.5 % Show sustainable alternatives

14. Steel door with polystyrene core, per unit  1.1 tons CO e 0.4 % Show sustainable alternatives

15. Diffuser, HVAC, French average   0.91 tons CO e 0.3 % Show sustainable alternatives

16. Reinforcement steel (rebar), generic   0.59 tons CO e 0.2 % Show sustainable alternatives

17. Damp insulation PA   0.25 tons CO e 0.1 % Show sustainable alternatives

18. Deep foundation concrete piles  kg CO e 0.0 % Show sustainable alternatives

19. Emergency exit light   26 kg CO e 0.0 % Show sustainable alternatives
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Life-cycle overview of Global warming

Show data table: Global warming kg CO e - Life-cycle stages Global warming kg CO e - Classifications Global warming kg CO e - Resource types Mass kg - Classifications

 
Global warming kg CO e - Life-cycle stages

 

Item Value Unit Percentage %

A1-A3 Materials 270,000 kg CO e 60.98 %

A4 Transportation 28,000 kg CO e 6.34 %

B1-B5 Maintenance and replacement 23,000 kg CO e 5.17 %

B6 Energy 24,000 kg CO e 5.48 %

B7 Water 69,000 kg CO e 15.86 %

C1-C4 End of life 27,000 kg CO e 6.18 %

 
Global warming kg CO e - Classifications

 

Item Value Unit Percentage %

Floor slabs, ceilings, roofing decks, beams and roof 110,000 kg CO e 25.73 %

Columns and load-bearing vertical structures 73,000 kg CO e 16.75 %

Total water consumption 69,000 kg CO e 15.86 %

Finishes and coverings 57,000 kg CO e 13.05 %

Internal walls and non-bearing structures 46,000 kg CO e 10.55 %

External walls and facade 33,000 kg CO e 7.62 %

Electricity use 24,000 kg CO e 5.48 %

Windows and doors 10,000 kg CO e 2.34 %

Other structures and materials 8,500 kg CO e 1.95 %

Foundation, sub-surface, basement and retaining walls 3,000 kg CO e 0.68 %

 
Global warming kg CO e - Resource types

 

Item Value Unit Percentage %

Ready-mix 140,000 kg CO e 31.29 %

Utilities 93,000 kg CO e 21.33 %

Metals 88,000 kg CO e 20.15 %

Flooring 34,000 kg CO e 7.79 %

Glass 33,000 kg CO e 7.62 %

Gypsum and plaster 18,000 kg CO e 4.04 %

Installations and systems 14,000 kg CO e 3.14 %

Doors & windows 12,000 kg CO e 2.74 %

Insulation 7,800 kg CO e 1.79 %

Plastics, membranes & roofing 510 kg CO e 0.12 %

 
Mass kg - Classifications

 

Item Value Unit Percentage %

Floor slabs, ceilings, roofing decks, beams and roof 580,000 kg 50.52 %

Columns and load-bearing vertical structures 440,000 kg 38.6 %

Internal walls and non-bearing structures 66,000 kg 5.78 %

Foundation, sub-surface, basement and retaining walls 18,000 kg 1.58 %

External walls and facade 18,000 kg 1.58 %

Finishes and coverings 10,000 kg 0.91 %

Windows and doors 9,900 kg 0.87 %

Other structures and materials 1,800 kg 0.15 %

Data sources

 

 

Global warming kg CO e - Life-cycle stages2

A1-A3 Materials - 61.0% A4 Transportation - 6.3%
B1-B5 Maintenance and replacemen… B6 Energy - 5.5%
B7 Water - 15.9% C1-C4 End of life - 6.2%

Global warming kg CO e - Classifications2

Floor slabs, ceilings, roofing decks, b… Columns and load-bearing vertical st…
Total water consumption - 15.9% Finishes and coverings - 13.0%
Internal walls and non-bearing struct… External walls and facade - 7.6%
Electricity use - 5.5% Windows and doors - 2.3%
Other structures and materials - 2.0% Foundation, sub-surface, basement …

This is a drilldown chart. Click on the chart to view details

Global warming kg CO e - Resource types2

Ready-mix - 33.9% Utilities - 23.1%
Metals - 21.9%
Glass - 8.3% Gypsum and plaster - 4.4%
Installations and systems - 3.4% Doors & windows - 3.0%
Insulation - 1.9% Plastics, membranes & roofing - 0.1%

Mass kg - Classifications

Floor slabs, ceilings, roofing decks, b… Columns and load-bearing vertical st…
Internal walls and non-bearing struct… Foundation, sub-surface, basement …
External walls and facade - 1.6% Finishes and coverings - 0.9%
Windows and doors - 0.9% Other structures and materials - 0.2%
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MSC BUILDING ARCHITECTURE
THESIS

ACCORDING TO MANUFACTURER’S PARTNER
PV PANEL POTENTIAL

CONSTRUCTIVE DETAILS

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping

IPE160
30mm sound insulation

concrete beam embedded in slab

concrete beam embedded in slab

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping

30mm sound insulation

ACM sheet

unitized window system

gypsum acoustic ceiling

20mm rigid insulation

stick system curtain wall

20mm rigid insulation

mineral wool 
insulation 102mm

20mm rigid insulation

stick system curtain wall

acoustic ceiling 
unless otherwise 

specified

W310X310X253

triple-pane glazing

spandrel glass or 
aluminum panel

triple-pane glazing triple-pane glazing

acoustic ceiling 
unless otherwise 

specified

W310X310X253

metal deck and 
concrete topping

spandrel glass or 
aluminum panel

mineral wool 
insulation 102mm

steel L-profile

aluminum 
L profile

ACM panel

aluminum 
L profile

waterproof 
membrane

ACM sheet with 
slope for snow

ACM sheet

unitized window system

acoustic ceiling 
unless otherwise 

specified

triple-pane glazing

steel L-profile

aluminum 
L profile

ACM panel

aluminum 
L profile

waterproof 
membrane

ACM sheet with 
slope for snow

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping

30mm sound insulation

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping

IPE160
30mm sound insulation

CONCRETE SLAB - NORTH FACADE COMPOSITE SLAB - NORTH FACADE

CONCRETE SLAB - TYPICAL COMPOSITE SLAB - TYPICAL

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping

IPE160
30mm sound insulation

concrete beam embedded in slab

concrete beam embedded in slab

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping

30mm sound insulation

ACM sheet

unitized window system

gypsum acoustic ceiling

20mm rigid insulation

stick system curtain wall

20mm rigid insulation

mineral wool 
insulation 102mm

20mm rigid insulation

stick system curtain wall

acoustic ceiling 
unless otherwise 

specified

W310X310X253

triple-pane glazing

spandrel glass or 
aluminum panel

triple-pane glazing triple-pane glazing

acoustic ceiling 
unless otherwise 

specified

W310X310X253

metal deck and 
concrete topping

spandrel glass or 
aluminum panel

mineral wool 
insulation 102mm

steel L-profile

aluminum 
L profile

ACM panel

aluminum 
L profile

waterproof 
membrane

ACM sheet with 
slope for snow

ACM sheet

unitized window system

acoustic ceiling 
unless otherwise 

specified

triple-pane glazing

steel L-profile

aluminum 
L profile

ACM panel
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L profile

waterproof 
membrane

ACM sheet with 
slope for snow

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping
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floor finishing TBD
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ComFloor 100 with 75mm concrete topping
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CONCRETE SLAB - NORTH FACADE COMPOSITE SLAB - NORTH FACADE
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floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping

IPE160
30mm sound insulation

concrete beam embedded in slab

concrete beam embedded in slab

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping
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ACM sheet

unitized window system

gypsum acoustic ceiling

20mm rigid insulation

stick system curtain wall

20mm rigid insulation

mineral wool 
insulation 102mm

20mm rigid insulation

stick system curtain wall

acoustic ceiling 
unless otherwise 

specified

W310X310X253

triple-pane glazing

spandrel glass or 
aluminum panel

triple-pane glazing triple-pane glazing
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unless otherwise 

specified

W310X310X253

metal deck and 
concrete topping

spandrel glass or 
aluminum panel

mineral wool 
insulation 102mm

steel L-profile

aluminum 
L profile

ACM panel

aluminum 
L profile

waterproof 
membrane

ACM sheet with 
slope for snow

ACM sheet

unitized window system

acoustic ceiling 
unless otherwise 

specified

triple-pane glazing

steel L-profile

aluminum 
L profile

ACM panel

aluminum 
L profile

waterproof 
membrane

ACM sheet with 
slope for snow

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping

30mm sound insulation

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping

IPE160
30mm sound insulation

CONCRETE SLAB - NORTH FACADE COMPOSITE SLAB - NORTH FACADE

CONCRETE SLAB - TYPICAL COMPOSITE SLAB - TYPICAL

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping

IPE160
30mm sound insulation

concrete beam embedded in slab

concrete beam embedded in slab

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping

30mm sound insulation

ACM sheet

unitized window system

gypsum acoustic ceiling

20mm rigid insulation

stick system curtain wall

20mm rigid insulation

mineral wool 
insulation 102mm

20mm rigid insulation

stick system curtain wall

acoustic ceiling 
unless otherwise 

specified

W310X310X253

triple-pane glazing

spandrel glass or 
aluminum panel

triple-pane glazing triple-pane glazing

acoustic ceiling 
unless otherwise 

specified

W310X310X253

metal deck and 
concrete topping

spandrel glass or 
aluminum panel

mineral wool 
insulation 102mm

steel L-profile

aluminum 
L profile

ACM panel

aluminum 
L profile

waterproof 
membrane

ACM sheet with 
slope for snow

ACM sheet

unitized window system

acoustic ceiling 
unless otherwise 

specified

triple-pane glazing

steel L-profile

aluminum 
L profile

ACM panel

aluminum 
L profile

waterproof 
membrane

ACM sheet with 
slope for snow

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping

30mm sound insulation

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard

5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping

IPE160
30mm sound insulation

CONCRETE SLAB - NORTH FACADE COMPOSITE SLAB - NORTH FACADE

CONCRETE SLAB - TYPICAL COMPOSITE SLAB - TYPICAL

triple pane glazing

ACM panels

waterproof membrane

102mm mineral wool insulation

alum. L-profiles 
and alum. bracket

steel L-profile

52mm mineral wool insulation
aluminum mullion

500X500 concrete column

ACM panels matte and
 "no-stain" finish

aluminum c-channels

slab portruding below 
(except for North facade)

aluminum c-channel

triple pane glazing

ACM panels

waterproof membrane

102mm mineral wool insulation

alum. L-profiles 
and alum. bracket

steel L-profile

52mm mineral wool insulation
aluminum mullion

500X500 concrete column

ACM panels matte and
 "no-stain" finish

aluminum c-channels

aluminum c-channel

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard
5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping
IPE160
30mm sound insulation

gypsum board
c-channel supports for gypsum

triple-pane glazing

HSS tube 

metal finished cap - TBD

steel L profile

mineral wool insulation

anchor welded to tube

c-channel structure

curtain wall transom

curtain wall vertical mullion

steel plate attached to the interior of mullion

TYPICAL CONCRETE COLUMN TYPICAL CONCRETE COLUMN AT 
NORTH FACADE

MATERIAL THICK. R VALUE U VALUE
int. ACM 8mm 0.10758 9.29508
concrete 600mm 1.81818 0.55
R17.2 insulation 102mm 3.03351 0.32965
air cavity 89mm 0.17637 5.67
ext. ACM 8mm 0.10758 9.29508
TOTAL 5.2432 0.1907

MIN/MAX ZONE 5 3.26 0.307

MATERIAL U VALUE
triple pane glass 1
MAX ZONE 5 1.4
KAWNEER 7500W curtain wall 1.2
MAX ZONE 5 1.4

SOUTH FACADE AT SLOPED GLAZED ROOF
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aluminum c-channel

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard
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IPE160
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gypsum board
c-channel supports for gypsum
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HSS tube 

metal finished cap - TBD

steel L profile
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c-channel structure

curtain wall transom

curtain wall vertical mullion

steel plate attached to the interior of mullion
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R17.2 insulation 102mm 3.03351 0.32965
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waterproof membrane
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and alum. bracket

steel L-profile

52mm mineral wool insulation
aluminum mullion
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and alum. bracket
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ACM panels matte and
 "no-stain" finish

aluminum c-channels

aluminum c-channel

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard
5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping
IPE160
30mm sound insulation

gypsum board
c-channel supports for gypsum

triple-pane glazing

HSS tube 

metal finished cap - TBD

steel L profile

mineral wool insulation

anchor welded to tube

c-channel structure

curtain wall transom

curtain wall vertical mullion

steel plate attached to the interior of mullion

TYPICAL CONCRETE COLUMN TYPICAL CONCRETE COLUMN AT 
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MATERIAL THICK. R VALUE U VALUE
int. ACM 8mm 0.10758 9.29508
concrete 600mm 1.81818 0.55
R17.2 insulation 102mm 3.03351 0.32965
air cavity 89mm 0.17637 5.67
ext. ACM 8mm 0.10758 9.29508
TOTAL 5.2432 0.1907

MIN/MAX ZONE 5 3.26 0.307
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triple pane glass 1
MAX ZONE 5 1.4
KAWNEER 7500W curtain wall 1.2
MAX ZONE 5 1.4
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ACM panels matte and
 "no-stain" finish
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steel L-profile

52mm mineral wool insulation
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ACM panels matte and
 "no-stain" finish

aluminum c-channels

aluminum c-channel

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard
5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping
IPE160
30mm sound insulation

gypsum board
c-channel supports for gypsum

triple-pane glazing

HSS tube 

metal finished cap - TBD

steel L profile

mineral wool insulation

anchor welded to tube

c-channel structure

curtain wall transom

curtain wall vertical mullion

steel plate attached to the interior of mullion

TYPICAL CONCRETE COLUMN TYPICAL CONCRETE COLUMN AT 
NORTH FACADE

MATERIAL THICK. R VALUE U VALUE
int. ACM 8mm 0.10758 9.29508
concrete 600mm 1.81818 0.55
R17.2 insulation 102mm 3.03351 0.32965
air cavity 89mm 0.17637 5.67
ext. ACM 8mm 0.10758 9.29508
TOTAL 5.2432 0.1907

MIN/MAX ZONE 5 3.26 0.307

MATERIAL U VALUE
triple pane glass 1
MAX ZONE 5 1.4
KAWNEER 7500W curtain wall 1.2
MAX ZONE 5 1.4

SOUTH FACADE AT SLOPED GLAZED ROOF

triple pane glazing

ACM panels

waterproof membrane

102mm mineral wool insulation

alum. L-profiles 
and alum. bracket

steel L-profile

52mm mineral wool insulation
aluminum mullion

500X500 concrete column

ACM panels matte and
 "no-stain" finish

aluminum c-channels

slab portruding below 
(except for North facade)

aluminum c-channel

triple pane glazing

ACM panels

waterproof membrane

102mm mineral wool insulation

alum. L-profiles 
and alum. bracket

steel L-profile

52mm mineral wool insulation
aluminum mullion

500X500 concrete column

ACM panels matte and
 "no-stain" finish

aluminum c-channels

aluminum c-channel

floor finishing TBD
thermal floor and 15mm gyp. Fiberboard
5mm thermal insulation substrate
ComFloor 100 with 75mm concrete topping
IPE160
30mm sound insulation

gypsum board
c-channel supports for gypsum

triple-pane glazing

HSS tube 

metal finished cap - TBD

steel L profile

mineral wool insulation

anchor welded to tube

c-channel structure

curtain wall transom

curtain wall vertical mullion

steel plate attached to the interior of mullion

TYPICAL CONCRETE COLUMN TYPICAL CONCRETE COLUMN AT 
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MATERIAL THICK. R VALUE U VALUE
int. ACM 8mm 0.10758 9.29508
concrete 600mm 1.81818 0.55
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MIN/MAX ZONE 5 3.26 0.307
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SLAB DETAILS

GLAZING DETAILS
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MSC BUILDING ARCHITECTURE
THESIS

Introduction of steel to accomodate 
the diagonal cuts

Canadian W310x253 to avoid 
doube sections in beams and same 
section in columns for geometry

NEW STRATEGY

Concrete column , beam and core 
construction

TRADITIONAL STRATEGY

Holedeck Ho45 allows for  
maximum span with a shallower 
slab and less concrete

~50cm diam.~32cm diam.

INNOVATION

TRADITIONAL BUILDING NEW GEOMETRY NEW STRATEGY FOR TOP NEW STRATEGY FOR DIAMONDS

Orthogonal grid for the 
diamonds allows for easier 
installation of triple pane 
glazing for better thermal 
performance

INNOVATION

Sustainable steel from Norten 
Steel - LEED certified producer 
that studies the use of hydrogen 
instead of CO2

INNOVATION

HOLEDECK SLAB TYP.
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Concrete core 
and concrete 
columns plus 
steel columns 
above 64m.

Steel horizontal 
bracing at steel 
deck levels 

Steel diagonals

Metal deck slabs

Holedeck Ho45
concrete slabs

steel plate

bolted joint with 
top and bottom 
plates

welded 
prefab piece

steel column 
with possible 
stiffeners 

steel prefab piece 
bolted to column cap 

plate 

two or more 
custom 
shaped steel 
plates welded 
to diagonal 
tube 

possible 
stiffner plate

welded 
prefab piece

steel plate

other branches 
attached to the 

prefab piece

welded 
connection

prefab piece

DETAIL 1

DETAIL 2

DETAIL 3

DETAIL 4

DET.4

DET.1

DET.3
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MSC BUILDING ARCHITECTURE
THESIS

STRUCTURAL SECTION
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MATERIAL DENSITY THICKNESS WEIGHT

floor finishing and grout 20mm 11.24 daN/m2
thermal floor and gyp. Fibreboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
holedeck Ho45 and 50mm topping 500mm 565.00 daN/m2
sound insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

696.24 daN/m2
6.96 kN/m2

CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2Q

G

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing 10mm 11.24 daN/m2
thermal floor and gyp. Fibreboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
concrete (total 150mm deck) 2400 daN/m3 100mm 240.00 daN/m2
metal deck (ComFlor 100) 100mm 8.16 daN/m2
insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

379.40 daN/m2
3.72 kN/m2

ROOF: CATEGORY WEIGHT
Public Terraces 5.00 kN/m2

G

Q

FLOOR: CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2Q

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

ULS SLS

P=R*2 79.05 kN 56.00 kN

Ptot = P*2 158.09 kN 112.00 kN

R3=R4 79.05 kN 56.00 kN

MAX/LIM. REQUIRED HEB 260

SHEAR 79.05 kN 2.34 cm2 37.59 cm2

MOMENT 197.62 kN m 584.50 cm3 1148 cm3
D. TOTAL 0.0300 m 0.0268 m

D. Q 0.0250 m 0.0036 m

G Q AVG

FLOORS (14) 97.47 kN/m2 44.80 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

ULS 356.03 kN/m2
NED 3504.70 kN

CONCRETE C80/95
fcd 95000 kN/m2
fyd 500000 kN/m2
E 4224000 kN/m2

MAX/LIM. 700X700
COMPRESSION 1 0.1
BUCKLING 3504.7 kN 35856.8 kN

SLENDERNESS 39.590 39.892

G Q AVG.

FLOORS (13) 90.51 kN/m2 39.93 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

CONCRETE C50/60
fcd 60000 kN/m2
fyd 500000 kN/m2
E 37278000 kN/m2

ULS 339.68 kN/m2
NED 3343.68 kN

MAX/LIM. 500X500
COMPRESSION 1 0.2
BUCKLING 3343.7 kN 12876.0 kN

SLENDERNESS 27.713 27.74

G Q AVG.

FLOORS (15) 55.79 kN/m2 52.97 kN/m2

STEEL S355
Fy 355000 kN/m2

Iz 21460 cm4
E 210000000 kN/m2

ULS 152.55 kN/m2
NED 1501.67 kN

MAX/LIM. W310x310x253

COMPRESSION 1 0.1375
BUCKLING 1501.7 kN 27799.0 kN
SLENDERNESS 1501.669 11836.418

MAX/LIM. REQUIRED W310x310x253

SHEAR 158.09 kN 4.68 cm2 323 cm2

MOMENT 592.85 kN m 1753.50 cm3 3833 cm3
D. TOTAL 0.0500 m 0.0481 m

D. Q 0.0417 m 0.0107 m

ULS SLS

P=R*2 79.05 kN 56.00 kN

Ptot = P*4 316.19 kN 223.99 kN

R3=R4 158.09 kN 112.00 kN
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FULL BUILDING ANALYSIS

TOP PARTS ANALYSIS MIDAS OPTIMIZATION

STEEL CODE CHECK

2726 CHAPTER 5: MIDAS ANALYSIS

Shear Fy (highest) - ULS

Moment My (highest) - ULS

Steel Floor Shear Fzy - ULS

Steel Floor Moment Mzy - ULS

Concrete Floor Shear Fzy - ULS

Concrete Floor Moment Mzy - ULS

Deflection Analysis - SLS

Reactions - ULS
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3736

The MIDAS design optimization tool served to reassure the success of the sections selected 
for the project. The software performed five iterations of possible section alternatives. The result 
demonstrated that four out of five iterations (the fifth returned a blank result) did not pass the 
required structural tests. Further, in terms of weight ratio, the original set of sections is the most 
efficient one.  
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3736

The MIDAS design optimization tool served to reassure the success of the sections selected 
for the project. The software performed five iterations of possible section alternatives. The result 
demonstrated that four out of five iterations (the fifth returned a blank result) did not pass the 
required structural tests. Further, in terms of weight ratio, the original set of sections is the most 
efficient one.  

MIDAS OPTIMIZATION

3130 CHAPTER 5: MIDAS ANALYSIS

While the initial calculations allowed a preliminary selection of the steel beam sections, the 
software MIDAS evidenced that the selected profiles were not suitable for every configuration. 
Several instances, especially at the perimeter of the diamond shapes, did not satisfy the conditions 
stipulated in the Eurocode. In the same manner, MIDAS suggested a set of agreeable alternatives 
for the failed parts. From the approved list, two sections were selected based on their geometry 
to maintain the slab height. The previous selection -HEB260 and W310x253- were eradicated to 
lessen the overall quantity of profiles. As illustrated in the following pages, the new I-sections and 
the diamond tubes pass all verifications required by the Eurocode. 

MIDAS STEEL DESIGN AND CODE CHECK

2928 CHAPTER 5: MIDAS ANALYSIS

Deflection Analysis at diamonds

Reaction Analysis at diamonds

Moment Analysis at diamonds

Shear Analysis at diamonds

2928 CHAPTER 5: MIDAS ANALYSIS

Deflection Analysis at diamonds

Reaction Analysis at diamonds

Moment Analysis at diamonds

Shear Analysis at diamonds
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MATERIAL DENSITY THICKNESS WEIGHT

floor finishing and grout 20mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
holedeck Ho45 and 50mm topping 500mm 565.00 daN/m2
sound insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

696.24 daN/m2
6.96 kN/m2

CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

G

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing 10mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
concrete (total 150mm deck) 2400 daN/m3 100mm 240.00 daN/m2
metal deck (ComFlor 100) 100mm 8.16 daN/m2
insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

379.40 daN/m2
3.72 kN/m2

ROOF: CATEGORY WEIGHT
Public Terraces 5.00 kN/m2

G

Q

FLOOR: CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

ULS SLS MAX/LIM. REQUIRED W310x310x253

P=R*2 79.05 kN 56.00 kN SHEAR 158.09 kN 4.68 cm2 323 cm2

Ptot = P*4 316.19 kN 223.99 kN MOMENT 592.85 kN m 1753.50 cm3 3833 cm3
R3=R4 158.09 kN 112.00 kN D. TOTAL 0.0500 m 0.0481 m

D. Q 0.0417 m 0.0107 m

ULS SLS

P=R*2 79.05 kN 56.00 kN

Ptot = P*2 158.09 kN 112.00 kN

R3=R4 79.05 kN 56.00 kN

MAX/LIM. REQUIRED HEB 260

SHEAR 79.05 kN 2.34 cm2 37.59 cm2

MOMENT 197.62 kN m 584.50 cm3 1148 cm3
D. TOTAL 0.0300 m 0.0268 m

D. Q 0.0250 m 0.0036 m

G Q AVG

FLOORS (14) 97.47 kN/m2 44.80 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

ULS 356.03 kN/m2
NED 3504.70 kN

CONCRETE C80/95
fcd 95000 kN/m2
fyd 500000 kN/m2
E 4224000 kN/m2

MAX/LIM. 700X700
COMPRESSION 1 0.1
BUCKLING 3504.7 kN 35856.8 kN

SLENDERNESS 39.590 39.892

G Q AVG.

FLOORS (13) 90.51 kN/m2 39.93 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

CONCRETE C50/60
fcd 60000 kN/m2
fyd 500000 kN/m2
E 37278000 kN/m2

ULS 339.68 kN/m2
NED 3343.68 kN

MAX/LIM. 500X500
COMPRESSION 1 0.2
BUCKLING 3343.7 kN 12876.0 kN

SLENDERNESS 27.713 27.740

G Q AVG.

FLOORS (15) 55.79 kN/m2 52.97 kN/m2

STEEL S355
Fy 355000 kN/m2

Iz 21460 kN/m2
E 210000000 kN/m2

ULS 152.55 kN/m2
NED 1501.67 kN

MAX/LIM. W310x310x253

COMPRESSION 1 0.1375
BUCKLING 1501.7 kN 27799.0 kN
SLENDERNESS 1501.669 11836.418
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Section chosen for its geometry.
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01 set floor footprint and array

02 offset floors

03 set core footprint and array

05 join and close curves from floor perimeters 06 calculate areas 

09 export to excel

08 control and organize results

07 substract core from 
usable area

Grashopper model Excel result: to determine number of stories and single floor layouts

VELUX Daylight analysis

LADYBUG Radiation analysis
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areas with moving people / 
for possible physical activities

5-7.5 kN/m2

residential areas 2-4 kN/m2

service areas 1.5 kN/m2

3-4 kN/m2

offices 2-3 kN/m2

3-5 kN/m2

parking lot 1.5-2.5 kN/m2

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing and grout 20mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
holedeck Ho45 and 50mm topping 500mm 565.00 daN/m2
sound insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

696.24 daN/m2
6.96 kN/m2

CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

G

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing 10mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
concrete (total 150mm deck) 2400 daN/m3 100mm 240.00 daN/m2
metal deck (ComFlor 100) 100mm 8.16 daN/m2
insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

379.40 daN/m2
3.72 kN/m2

ROOF: CATEGORY WEIGHT
Public Terraces 5.00 kN/m2

G

Q

FLOOR: CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

ULS SLS MAX/LIM. REQUIRED W310x310x253

P=R*2 79.05 kN 56.00 kN SHEAR 158.09 kN 4.68 cm2 323 cm2

Ptot = P*4 316.19 kN 223.99 kN MOMENT 592.85 kN m 1753.50 cm3 3833 cm3
R3=R4 158.09 kN 112.00 kN D. TOTAL 0.0500 m 0.0481 m

D. Q 0.0417 m 0.0107 m

ULS SLS

P=R*2 79.05 kN 56.00 kN

Ptot = P*2 158.09 kN 112.00 kN

R3=R4 79.05 kN 56.00 kN

MAX/LIM. REQUIRED HEB 260

SHEAR 79.05 kN 2.34 cm2 37.59 cm2

MOMENT 197.62 kN m 584.50 cm3 1148 cm3
D. TOTAL 0.0300 m 0.0268 m

D. Q 0.0250 m 0.0036 m

G Q AVG

FLOORS (14) 97.47 kN/m2 44.80 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

ULS 356.03 kN/m2
NED 3504.70 kN

CONCRETE C80/95
fcd 95000 kN/m2
fyd 500000 kN/m2
E 4224000 kN/m2

MAX/LIM. 700X700
COMPRESSION 1 0.1
BUCKLING 3504.7 kN 35856.8 kN

SLENDERNESS 39.590 39.892

G Q AVG.

FLOORS (13) 90.51 kN/m2 39.93 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

CONCRETE C50/60
fcd 60000 kN/m2
fyd 500000 kN/m2
E 37278000 kN/m2

ULS 339.68 kN/m2
NED 3343.68 kN

MAX/LIM. 500X500
COMPRESSION 1 0.2
BUCKLING 3343.7 kN 12876.0 kN

SLENDERNESS 27.713 27.740

G Q AVG.

FLOORS (15) 55.79 kN/m2 52.97 kN/m2

STEEL S355
Fy 355000 kN/m2

Iz 21460 kN/m2
E 210000000 kN/m2

ULS 152.55 kN/m2
NED 1501.67 kN

MAX/LIM. W310x310x253

COMPRESSION 1 0.1375
BUCKLING 1501.7 kN 27799.0 kN
SLENDERNESS 1501.669 11836.418
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01 set floor footprint and array

02 offset floors

03 set core footprint and array

05 join and close curves from floor perimeters 06 calculate areas 

09 export to excel

08 control and organize results

07 substract core from 
usable area

Grashopper model Excel result: to determine number of stories and single floor layouts
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MATERIAL DENSITY THICKNESS WEIGHT

floor finishing and grout 20mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
holedeck Ho45 and 50mm topping 500mm 565.00 daN/m2
sound insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

696.24 daN/m2
6.96 kN/m2

CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

G

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing 10mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
concrete (total 150mm deck) 2400 daN/m3 100mm 240.00 daN/m2
metal deck (ComFlor 100) 100mm 8.16 daN/m2
insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

379.40 daN/m2
3.72 kN/m2

ROOF: CATEGORY WEIGHT
Public Terraces 5.00 kN/m2

G

Q

FLOOR: CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

ULS SLS MAX/LIM. REQUIRED W310x310x253

P=R*2 79.05 kN 56.00 kN SHEAR 158.09 kN 4.68 cm2 323 cm2

Ptot = P*4 316.19 kN 223.99 kN MOMENT 592.85 kN m 1753.50 cm3 3833 cm3
R3=R4 158.09 kN 112.00 kN D. TOTAL 0.0500 m 0.0481 m

D. Q 0.0417 m 0.0107 m

ULS SLS

P=R*2 79.05 kN 56.00 kN

Ptot = P*2 158.09 kN 112.00 kN

R3=R4 79.05 kN 56.00 kN

MAX/LIM. REQUIRED HEB 260

SHEAR 79.05 kN 2.34 cm2 37.59 cm2

MOMENT 197.62 kN m 584.50 cm3 1148 cm3
D. TOTAL 0.0300 m 0.0268 m

D. Q 0.0250 m 0.0036 m

G Q AVG

FLOORS (14) 97.47 kN/m2 44.80 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

ULS 356.03 kN/m2
NED 3504.70 kN

CONCRETE C80/95
fcd 95000 kN/m2
fyd 500000 kN/m2
E 4224000 kN/m2

MAX/LIM. 700X700
COMPRESSION 1 0.1
BUCKLING 3504.7 kN 35856.8 kN

SLENDERNESS 39.590 39.892

G Q AVG.

FLOORS (13) 90.51 kN/m2 39.93 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

CONCRETE C50/60
fcd 60000 kN/m2
fyd 500000 kN/m2
E 37278000 kN/m2

ULS 339.68 kN/m2
NED 3343.68 kN

MAX/LIM. 500X500
COMPRESSION 1 0.2
BUCKLING 3343.7 kN 12876.0 kN

SLENDERNESS 27.713 27.740

G Q AVG.

FLOORS (15) 55.79 kN/m2 52.97 kN/m2

STEEL S355
Fy 355000 kN/m2

Iz 21460 kN/m2
E 210000000 kN/m2

ULS 152.55 kN/m2
NED 1501.67 kN

MAX/LIM. W310x310x253

COMPRESSION 1 0.1375
BUCKLING 1501.7 kN 27799.0 kN
SLENDERNESS 1501.669 11836.418
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Data collecting   

Data analysis

terraces

areas with fixed seats

areas with moving people / 
for possible physical activities

5-7.5 kN/m2

residential areas 2-4 kN/m2

service areas 1.5 kN/m2

3-4 kN/m2

offices 2-3 kN/m2

3-5 kN/m2

parking lot 1.5-2.5 kN/m2

MSC BUILDING ARCHITECTURE
THESIS

BIM
WORKFLOW

TEKLA 4D

BIM ENVIRONMENT

LEVEL OF DESIGN

GRASSHOPPER

100 200 300

DETAILED CONNECTIONS

3D MODEL TEKLA VIEWS

Building model ate this stage reflects the pro-
cess of site analysis and conceptual design 
phase. The model contains the approximate 
quantity, size, location, and systematic rela-
tionships of most objects that will eventually 
be installed.

Building model contains the accurate quantity, 
size, location, and systematic relationships of 
all objects that will eventually be installed. The 
data about all objects like: typical floor plans, 
sections, elevations, etc will be clarified in this 
stage.

This stage is achieved when fabrication and 
assembly can be driven directly from the mo-
del. Sun radiation, wind analysis, daylight vi-
sualizer, energy performance and other neces-
sary studies are applied to analyse in-depth
the building effect.
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OUR BEACON: 

TORONTO AFFORDABLE 
HOUSING 

PROFESSORS:
MARIA GRAZIA FOLLI

CORRADO PECORA

GIOVANNI DOTELLI

FRANCESCO ROMANO

MARCO IMPERADORI

STUDENTS:

JUAN CARLOS MEDINA

MARIA JOSE MONTERO 

DIANA MARISOL NARVAEZ

10702592

10712731

10704376

MSC BUILDING ARCHITECTURE
THESIS

FLOOR 
NO.

SLAB AREA
AREA WITH 

CLEARANCE 3M
USABLE AREA 
(NO CORE)

sqm sqm sqm
1 1092.74 1092.74 908.74
2 1092.74 1092.74 908.74
3 1092.74 1092.74 908.74
4 1092.74 1092.74 908.74
5 1092.74 1092.74 908.74
6 1092.74 1092.74 908.74
7 1092.74 1092.74 908.74
8 1092.74 1092.74 908.74
9 1092.74 1092.74 908.74
10 1092.74 1092.74 908.74
11 1092.74 1092.74 908.74
12 1092.74 1092.74 908.74
13 1092.74 1092.74 908.74
14 1092.74 1092.74 908.74
15 1092.74 1087.78 903.78
16 1083.78 1064.78 880.78
17 1056.11 1023.07 839.07
18 1009.72 962.65 818.35

FLOOR
NO.

SLAB AREA
AREA WITH

CLEARANCE 3M
USABLE AREA
(NO CORE)

sqm sqm sqm
1 1092.74 1092.74 908.74
2 1092.74 1092.74 908.74
3 1092.74 1092.74 908.74
4 1092.74 1092.74 908.74
5 1092.74 1092.74 908.74
6 1092.74 1092.74 908.74
7 1092.74 1092.74 908.74
8 1092.74 1092.74 908.74
9 1092.74 1092.74 908.74
10 1092.74 1092.74 908.74
11 1092.74 1092.74 908.74
12 1092.74 1092.74 908.74
13 1092.74 1092.74 908.74
14 1092.74 1092.74 908.74
15 1092.74 1087.78 903.78
16 1083.78 1064.78 880.78
17 1056.11 1023.07 839.07
18 1009.72 962.65 818.35
19 944.62 883.51 739.21
20 860.80 785.65 641.35
21 758.26 538.24 393.94
22 538.24 538.09 393.79
23 537.46 532.55 388.25
24 529.91 518.99 406.53
25 514.34 497.41 384.95
26 490.76 467.81 428.41
27 459.16 430.20 416.89
28 419.54 384.57 371.26
29 371.91 330.92 317.61
30 316.25 269.44 256.13
31 253.52 206.29 192.98
32 190.72 144.97 131.66
33 130.84 92.78 79.47
34 81.55 52.19 38.88

FLOOR 
NO.

SLAB AREA
AREA WITH 

CLEARANCE 3M
USABLE AREA 
(NO CORE)

sqm sqm sqm
1 1092.74 1092.74 908.74
2 1092.74 1092.74 908.74
3 1092.74 1092.74 908.74
4 1092.74 1092.74 908.74
5 1092.74 1092.74 908.74
6 1092.74 1092.74 908.74
7 1092.74 1092.74 908.74
8 1092.74 1092.74 908.74
9 1092.74 1092.74 908.74
10 1092.74 1092.74 908.74
11 1092.74 1092.74 908.74
12 1092.74 1092.74 908.74
13 1092.74 1092.74 908.74
14 1092.74 1092.74 908.74
15 1092.74 1087.78 903.78
16 1083.78 1064.78 880.78
17 1056.11 1023.07 839.07
18 1009.72 962.65 818.35

01 set floor footprint and array

02 offset floors

03 set core footprint and array

05 join and close curves from floor perimeters 06 calculate areas

09 export to excel

08 control and organize results

07 substract core from
usable area

Grashopper model Results from Excel

FLOOR AREA CONTROL AND SHARING

FLOOR 
NO.

SLAB AREA
AREA WITH 

CLEARANCE 3M
USABLE AREA 
(NO CORE)

sqm sqm sqm
1 1092.74 1092.74 908.74
2 1092.74 1092.74 908.74
3 1092.74 1092.74 908.74
4 1092.74 1092.74 908.74
5 1092.74 1092.74 908.74
6 1092.74 1092.74 908.74
7 1092.74 1092.74 908.74
8 1092.74 1092.74 908.74
9 1092.74 1092.74 908.74
10 1092.74 1092.74 908.74
11 1092.74 1092.74 908.74
12 1092.74 1092.74 908.74
13 1092.74 1092.74 908.74
14 1092.74 1092.74 908.74
15 1092.74 1087.78 903.78
16 1083.78 1064.78 880.78
17 1056.11 1023.07 839.07
18 1009.72 962.65 818.35

FLOOR
NO.

SLAB AREA
AREA WITH

CLEARANCE 3M
USABLE AREA
(NO CORE)

sqm sqm sqm
1 1092.74 1092.74 908.74
2 1092.74 1092.74 908.74
3 1092.74 1092.74 908.74
4 1092.74 1092.74 908.74
5 1092.74 1092.74 908.74
6 1092.74 1092.74 908.74
7 1092.74 1092.74 908.74
8 1092.74 1092.74 908.74
9 1092.74 1092.74 908.74
10 1092.74 1092.74 908.74
11 1092.74 1092.74 908.74
12 1092.74 1092.74 908.74
13 1092.74 1092.74 908.74
14 1092.74 1092.74 908.74
15 1092.74 1087.78 903.78
16 1083.78 1064.78 880.78
17 1056.11 1023.07 839.07
18 1009.72 962.65 818.35
19 944.62 883.51 739.21
20 860.80 785.65 641.35
21 758.26 538.24 393.94
22 538.24 538.09 393.79
23 537.46 532.55 388.25
24 529.91 518.99 406.53
25 514.34 497.41 384.95
26 490.76 467.81 428.41
27 459.16 430.20 416.89
28 419.54 384.57 371.26
29 371.91 330.92 317.61
30 316.25 269.44 256.13
31 253.52 206.29 192.98
32 190.72 144.97 131.66
33 130.84 92.78 79.47
34 81.55 52.19 38.88

FLOOR 
NO.

SLAB AREA
AREA WITH 

CLEARANCE 3M
USABLE AREA 
(NO CORE)

sqm sqm sqm
1 1092.74 1092.74 908.74
2 1092.74 1092.74 908.74
3 1092.74 1092.74 908.74
4 1092.74 1092.74 908.74
5 1092.74 1092.74 908.74
6 1092.74 1092.74 908.74
7 1092.74 1092.74 908.74
8 1092.74 1092.74 908.74
9 1092.74 1092.74 908.74
10 1092.74 1092.74 908.74
11 1092.74 1092.74 908.74
12 1092.74 1092.74 908.74
13 1092.74 1092.74 908.74
14 1092.74 1092.74 908.74
15 1092.74 1087.78 903.78
16 1083.78 1064.78 880.78
17 1056.11 1023.07 839.07
18 1009.72 962.65 818.35

01 set floor footprint and array

02 offset floors

03 set core footprint and array

05 join and close curves from floor perimeters 06 calculate areas

09 export to excel

08 control and organize results

07 substract core from
usable area

Grashopper model Results from Excel

FLOOR AREA CONTROL AND SHARING

FLOOR 
NO.

SLAB AREA
AREA WITH 

CLEARANCE 3M
USABLE AREA 
(NO CORE)

sqm sqm sqm
1 1092.74 1092.74 908.74
2 1092.74 1092.74 908.74
3 1092.74 1092.74 908.74
4 1092.74 1092.74 908.74
5 1092.74 1092.74 908.74
6 1092.74 1092.74 908.74
7 1092.74 1092.74 908.74
8 1092.74 1092.74 908.74
9 1092.74 1092.74 908.74
10 1092.74 1092.74 908.74
11 1092.74 1092.74 908.74
12 1092.74 1092.74 908.74
13 1092.74 1092.74 908.74
14 1092.74 1092.74 908.74
15 1092.74 1087.78 903.78
16 1083.78 1064.78 880.78
17 1056.11 1023.07 839.07
18 1009.72 962.65 818.35

FLOOR
NO.

SLAB AREA
AREA WITH

CLEARANCE 3M
USABLE AREA
(NO CORE)

sqm sqm sqm
1 1092.74 1092.74 908.74
2 1092.74 1092.74 908.74
3 1092.74 1092.74 908.74
4 1092.74 1092.74 908.74
5 1092.74 1092.74 908.74
6 1092.74 1092.74 908.74
7 1092.74 1092.74 908.74
8 1092.74 1092.74 908.74
9 1092.74 1092.74 908.74
10 1092.74 1092.74 908.74
11 1092.74 1092.74 908.74
12 1092.74 1092.74 908.74
13 1092.74 1092.74 908.74
14 1092.74 1092.74 908.74
15 1092.74 1087.78 903.78
16 1083.78 1064.78 880.78
17 1056.11 1023.07 839.07
18 1009.72 962.65 818.35
19 944.62 883.51 739.21
20 860.80 785.65 641.35
21 758.26 538.24 393.94
22 538.24 538.09 393.79
23 537.46 532.55 388.25
24 529.91 518.99 406.53
25 514.34 497.41 384.95
26 490.76 467.81 428.41
27 459.16 430.20 416.89
28 419.54 384.57 371.26
29 371.91 330.92 317.61
30 316.25 269.44 256.13
31 253.52 206.29 192.98
32 190.72 144.97 131.66
33 130.84 92.78 79.47
34 81.55 52.19 38.88

FLOOR 
NO.

SLAB AREA
AREA WITH 

CLEARANCE 3M
USABLE AREA 
(NO CORE)

sqm sqm sqm
1 1092.74 1092.74 908.74
2 1092.74 1092.74 908.74
3 1092.74 1092.74 908.74
4 1092.74 1092.74 908.74
5 1092.74 1092.74 908.74
6 1092.74 1092.74 908.74
7 1092.74 1092.74 908.74
8 1092.74 1092.74 908.74
9 1092.74 1092.74 908.74
10 1092.74 1092.74 908.74
11 1092.74 1092.74 908.74
12 1092.74 1092.74 908.74
13 1092.74 1092.74 908.74
14 1092.74 1092.74 908.74
15 1092.74 1087.78 903.78
16 1083.78 1064.78 880.78
17 1056.11 1023.07 839.07
18 1009.72 962.65 818.35

01 set floor footprint and array

02 offset floors

03 set core footprint and array

05 join and close curves from floor perimeters 06 calculate areas

09 export to excel

08 control and organize results

07 substract core from
usable area

Grashopper model Results from Excel

FLOOR AREA CONTROL AND SHARING

GROUND FLOOR CONTROL AREA 5D

GRASSHOPPER

Results

SYNCHRO 6D
BUILDING SIMULATION
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3D Model Task assignments Schedule

Link to video here:



 
OUR BEACON: 

TORONTO AFFORDABLE 
HOUSING 

PROFESSORS:
MARIA GRAZIA FOLLI

CORRADO PECORA

GIOVANNI DOTELLI

FRANCESCO ROMANO

MARCO IMPERADORI

STUDENTS:

JUAN CARLOS MEDINA

MARIA JOSE MONTERO 

DIANA MARISOL NARVAEZ

10702592

10712731

10704376

MSC BUILDING ARCHITECTURE
THESIS

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing and grout 20mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
holedeck Ho45 and 50mm topping 500mm 565.00 daN/m2
sound insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

696.24 daN/m2
6.96 kN/m2

CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

G

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing 10mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
concrete (total 150mm deck) 2400 daN/m3 100mm 240.00 daN/m2
metal deck (ComFlor 100) 100mm 8.16 daN/m2
insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

379.40 daN/m2
3.72 kN/m2

ROOF: CATEGORY WEIGHT
Public Terraces 5.00 kN/m2

G

Q

FLOOR: CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

ULS SLS MAX/LIM. REQUIRED W310x310x253

P=R*2 79.05 kN 56.00 kN SHEAR 158.09 kN 4.68 cm2 323 cm2

Ptot = P*4 316.19 kN 223.99 kN MOMENT 592.85 kN m 1753.50 cm3 3833 cm3
R3=R4 158.09 kN 112.00 kN D. TOTAL 0.0500 m 0.0481 m

D. Q 0.0417 m 0.0107 m

ULS SLS

P=R*2 79.05 kN 56.00 kN

Ptot = P*2 158.09 kN 112.00 kN

R3=R4 79.05 kN 56.00 kN

MAX/LIM. REQUIRED HEB 260

SHEAR 79.05 kN 2.34 cm2 37.59 cm2

MOMENT 197.62 kN m 584.50 cm3 1148 cm3
D. TOTAL 0.0300 m 0.0268 m

D. Q 0.0250 m 0.0036 m

G Q AVG

FLOORS (14) 97.47 kN/m2 44.80 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

ULS 356.03 kN/m2
NED 3504.70 kN

CONCRETE C80/95
fcd 95000 kN/m2
fyd 500000 kN/m2
E 4224000 kN/m2

MAX/LIM. 700X700
COMPRESSION 1 0.1
BUCKLING 3504.7 kN 35856.8 kN

SLENDERNESS 39.590 39.892

G Q AVG.

FLOORS (13) 90.51 kN/m2 39.93 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

CONCRETE C50/60
fcd 60000 kN/m2
fyd 500000 kN/m2
E 37278000 kN/m2

ULS 339.68 kN/m2
NED 3343.68 kN

MAX/LIM. 500X500
COMPRESSION 1 0.2
BUCKLING 3343.7 kN 12876.0 kN

SLENDERNESS 27.713 27.740

G Q AVG.

FLOORS (15) 55.79 kN/m2 52.97 kN/m2

STEEL S355
Fy 355000 kN/m2

Iz 21460 kN/m2
E 210000000 kN/m2

ULS 152.55 kN/m2
NED 1501.67 kN

MAX/LIM. W310x310x253

COMPRESSION 1 0.1375
BUCKLING 1501.7 kN 27799.0 kN
SLENDERNESS 1501.669 11836.418

Concrete core and 
concrete columns 
plus steel columns 
above 64m.

Steel horizontal 
bracing at steel 
deck levels 

SSteel diagonals

Metal deck slabs

Holedeck Ho45
concrete slabs
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16cm

IPE160

31.9 cm

35.6cm

W310X310
X253

U L S S L S

G 4.84 kN/m2 3.72 kN/m2

Q 7.50 kN/m2 5.00 kN/m2

B E A M 0.60 kN/m 0.78 kN/m

L IN E A R  W . 31.62 kN/m 22.40 kN/m

U L S S L S

G 4.84 kN/m2 3.72 kN/m2

Q 7.50 kN/m2 5.00 kN/m2

B E A M 0.60 kN/m 0.78 kN/m

L IN E A R  W . 31.62 kN/m 22.40 kN/m

2.5mR1

R1

R2

R3 R4

spacing: 2.5m
FLOOR: SECONDARY BEAM

G+Q

A
PP

R
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V
ED

8.3 cm

16cm

IPE160

2.5m R2

spacing: 2.5m
ROOF: SECONDARY BEAM

G+Q

A
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R
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V
ED

A
PP

R
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V
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12.5m

spacing: 2.5m
FLOOR: PRIMARY BEAM

P=R1*2

26 cm

26cm

HEB 260

R3 R4

A
PP

R
O

V
ED

7.5m

spacing: 2.5m
ROOF: PRIMARY BEAM

area: 2.5m x 3.75m = 9.4m2

700X700

14 rebars D32 and 
D12 stirrups

GR. FLOOR COLUMN

area: 2.5m x 3.75m = 9.4m2

L = 8m

L = 4m

500X500

14 rebars D32 and 
D12 stirrups

1st FLOOR COLUMN

area: 2.5m x 3.75m = 9.4m2
L = 4m
15th FLOOR COLUMN

P=R1*2

31.9 cm

35.6cm W310X310
X253

NED aacounts for 5% weight increase for structure

NED aacounts for 5% weight increase for structure

NED aacounts for 5% weight increase for structure

Section chosen for its geometry.
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FLOOR AREA CONTROL AND SHARING

FLOOR 
NUM.

HEIGHT SLAB AREA CLEARANCE 3M USABLE AREA

FLOOR 
NUM.

HEIGHT SLAB AREA CLEARANCE 3M USABLE AREA

FLOOR 
NUM.

HEIGHT SLAB AREA CLEARANCE 3M USABLE AREA

01 set floor footprint and array

02 offset floors

03 set core footprint and array

05 join and close curves from floor perimeters 06 calculate areas 

09 export to excel

08 control and organize results

07 substract core from 
usable area

Grashopper model Excel result: to determine number of stories and single floor layouts

VELUX Daylight analysis

LADYBUG Radiation analysis

With 
facade

Without
facade

LADYBUG Wind analysisBIM Workflow BIM Environment

GRASSHOPER Area calculation Jan 12.00
+42.00

+54.00

+122.00

Jul12.00

N

N

N

1D

2D
3D

4D

5D
6D

RESEARCH

2D DRAWINGS

3D SHAPE

BUILDING 
SYSTEMS

ESTIMATING

SUSTAINABILITY

.dwg .skp

.rvt

.dwf

.skp

ANALYSIS

CONCEPTUAL DESIGN

3D MODELLING

SHAPE AND FACADE 
DESIGN

BUILDING 
PERFORMANCE

STRUCTURE 
ANALYSIS

Autocad      Google      Sketch

Autocad         Revit      Sketchup

Rhino

Revit

Grasshopper Pachyderm           Velux            LadyBug

Geometry Acoustic Analysis

Comfort Energy / 
Environment

Active house

Structural Modelling

Tekla

Daylight Analysis Wind and Solar 
Analysis

PROGRAMMING

CONCEPTUAL DESIGN

DETAILED DESIGN

STRUCTURE DESIGN

CONSTRUCTION AND MEP 
DESIGN

CONSTRUCTION 
ESTIMATION AND COST

TESTING

Quantity extraction

Cost estimation

Data collecting   

Data analysis

terraces

areas with fixed seats

areas with moving people / 
for possible physical activities

5-7.5 kN/m2

residential areas 2-4 kN/m2

service areas 1.5 kN/m2

3-4 kN/m2

offices 2-3 kN/m2

3-5 kN/m2

parking lot 1.5-2.5 kN/m2

Level +22.00

January at 12.00 Julyl at 12.00

Level +54.00

N

N

N

Level +122.00

LADYBUG 6D

VELUX DAYLIGHT VISUALIZER 6D

RADIATION ANALYSIS

WIND ANALYSIS

ILLUMINANCE ANALYSIS

VIZ

UPPER RADIATION ANALYSIS 

Wind analysis

N

S

Wind analysis

N

S

Wind analysis

N

S

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing and grout 20mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
holedeck Ho45 and 50mm topping 500mm 565.00 daN/m2
sound insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

696.24 daN/m2
6.96 kN/m2

CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

G

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing 10mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
concrete (total 150mm deck) 2400 daN/m3 100mm 240.00 daN/m2
metal deck (ComFlor 100) 100mm 8.16 daN/m2
insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

379.40 daN/m2
3.72 kN/m2

ROOF: CATEGORY WEIGHT
Public Terraces 5.00 kN/m2

G

Q

FLOOR: CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

ULS SLS MAX/LIM. REQUIRED W310x310x253

P=R*2 79.05 kN 56.00 kN SHEAR 158.09 kN 4.68 cm2 323 cm2

Ptot = P*4 316.19 kN 223.99 kN MOMENT 592.85 kN m 1753.50 cm3 3833 cm3
R3=R4 158.09 kN 112.00 kN D. TOTAL 0.0500 m 0.0481 m

D. Q 0.0417 m 0.0107 m

ULS SLS

P=R*2 79.05 kN 56.00 kN

Ptot = P*2 158.09 kN 112.00 kN

R3=R4 79.05 kN 56.00 kN

MAX/LIM. REQUIRED HEB 260

SHEAR 79.05 kN 2.34 cm2 37.59 cm2

MOMENT 197.62 kN m 584.50 cm3 1148 cm3
D. TOTAL 0.0300 m 0.0268 m

D. Q 0.0250 m 0.0036 m

G Q AVG

FLOORS (14) 97.47 kN/m2 44.80 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

ULS 356.03 kN/m2
NED 3504.70 kN

CONCRETE C80/95
fcd 95000 kN/m2
fyd 500000 kN/m2
E 4224000 kN/m2

MAX/LIM. 700X700
COMPRESSION 1 0.1
BUCKLING 3504.7 kN 35856.8 kN

SLENDERNESS 39.590 39.892

G Q AVG.

FLOORS (13) 90.51 kN/m2 39.93 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

CONCRETE C50/60
fcd 60000 kN/m2
fyd 500000 kN/m2
E 37278000 kN/m2

ULS 339.68 kN/m2
NED 3343.68 kN

MAX/LIM. 500X500
COMPRESSION 1 0.2
BUCKLING 3343.7 kN 12876.0 kN

SLENDERNESS 27.713 27.740

G Q AVG.

FLOORS (15) 55.79 kN/m2 52.97 kN/m2

STEEL S355
Fy 355000 kN/m2

Iz 21460 kN/m2
E 210000000 kN/m2

ULS 152.55 kN/m2
NED 1501.67 kN

MAX/LIM. W310x310x253

COMPRESSION 1 0.1375
BUCKLING 1501.7 kN 27799.0 kN
SLENDERNESS 1501.669 11836.418

Concrete core and 
concrete columns 
plus steel columns 
above 64m.

Steel horizontal 
bracing at steel 
deck levels 

SSteel diagonals

Metal deck slabs

Holedeck Ho45
concrete slabs
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METAL DECK TYP.
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D12 stirrups

GR. FLOOR COLUMN

area: 2.5m x 3.75m = 9.4m2
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500X500

14 rebars D32 and 
D12 stirrups

1st FLOOR COLUMN

area: 2.5m x 3.75m = 9.4m2
L = 4m
15th FLOOR COLUMN

P=R1*2

31.9 cm

35.6cm W310X310
X253
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FLOOR AREA CONTROL AND SHARING

FLOOR 
NUM.

HEIGHT SLAB AREA CLEARANCE 3M USABLE AREA

FLOOR 
NUM.

HEIGHT SLAB AREA CLEARANCE 3M USABLE AREA

FLOOR 
NUM.

HEIGHT SLAB AREA CLEARANCE 3M USABLE AREA

01 set floor footprint and array

02 offset floors

03 set core footprint and array

05 join and close curves from floor perimeters 06 calculate areas 

09 export to excel

08 control and organize results

07 substract core from 
usable area

Grashopper model Excel result: to determine number of stories and single floor layouts

VELUX Daylight analysis

LADYBUG Radiation analysis

With 
facade

Without
facade

LADYBUG Wind analysisBIM Workflow BIM Environment

GRASSHOPER Area calculation Jan 12.00
+42.00

+54.00

+122.00

Jul12.00

N

N

N

1D

2D
3D

4D

5D
6D

RESEARCH

2D DRAWINGS

3D SHAPE

BUILDING 
SYSTEMS

ESTIMATING

SUSTAINABILITY

.dwg .skp
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.skp

ANALYSIS

CONCEPTUAL DESIGN

3D MODELLING

SHAPE AND FACADE 
DESIGN

BUILDING 
PERFORMANCE

STRUCTURE 
ANALYSIS

Autocad      Google      Sketch

Autocad         Revit      Sketchup

Rhino

Revit

Grasshopper Pachyderm           Velux            LadyBug

Geometry Acoustic Analysis

Comfort Energy / 
Environment

Active house

Structural Modelling

Tekla

Daylight Analysis Wind and Solar 
Analysis

PROGRAMMING

CONCEPTUAL DESIGN

DETAILED DESIGN

STRUCTURE DESIGN

CONSTRUCTION AND MEP 
DESIGN

CONSTRUCTION 
ESTIMATION AND COST

TESTING

Quantity extraction

Cost estimation

Data collecting   

Data analysis

terraces

areas with fixed seats

areas with moving people / 
for possible physical activities

5-7.5 kN/m2

residential areas 2-4 kN/m2

service areas 1.5 kN/m2

3-4 kN/m2

offices 2-3 kN/m2

3-5 kN/m2

parking lot 1.5-2.5 kN/m2

LADYBUG RADIATION ANALYSIS
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LADYBUG RADIATION ANALYSIS
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MSC BUILDING ARCHITECTURE
THESIS

01 activate plugins

02 reference breps for walls and closets

05
set grid size and height of analyzed points (A.F.F)-example set to counter
height

06 reference the climate data for Toronto

03 reference breps with windows

04 determine the % of glazing (up to 95%) of the facades by orientation

07 run daylight simulation

09 set up legend parameters

09.5 set to true

10 visualize results

11 control the result is
existing and valid

12 bake

08 read annual result

ANUAL DAYLIGHT EXPOSURE

ANNUAL DAYLIGHT EXPOSURE

5m 10m0m

10m 20m 40m0m

5m 10m0m 5m 10m0m

Grashopper models 

Note: most non-illumi-
nated areas are bath-
rooms, laundry closets 
and the movie room. 

Public Floors

ANNUAL DAYLIGHT EXPOSURE

5m 10m0m

10m 20m 40m0m

5m 10m0m 5m 10m0m

Grashopper models 

Note: most non-illumi-
nated areas are bath-
rooms, laundry closets 
and the movie room. 

Public Floors

ANNUAL DAYLIGHT EXPOSURE

5m 10m0m

10m 20m 40m0m

5m 10m0m 5m 10m0m

Grashopper models 

Note: most non-illumi-
nated areas are bath-
rooms, laundry closets 
and the movie room. 

Public Floors

HONEYBEE 6D

GRASSHOPPER
ANNUAL DAYLIGHT EXPOSURE

ANNUAL ANALYSIS BY FLOOR

TYPICAL FLOOR PLAN RESULTS OPPORTUNITY AREAS
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HOUSING 
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MARCO IMPERADORI

STUDENTS:

JUAN CARLOS MEDINA

MARIA JOSE MONTERO 

DIANA MARISOL NARVAEZ

10702592

10712731

10704376

MSC BUILDING ARCHITECTURE
THESIS

OPPORTUNITY AREAS

22
26

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing and grout 20mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
holedeck Ho45 and 50mm topping 500mm 565.00 daN/m2
sound insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

696.24 daN/m2
6.96 kN/m2

CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

G

MATERIAL DENSITY THICKNESS WEIGHT

floor finishing 10mm 11.24 daN/m2
thermal floor and gyp. Fiberboard 15mm 40.00 daN/m2
thermal insulation substrate 5mm 2.00 daN/m2
concrete (total 150mm deck) 2400 daN/m3 100mm 240.00 daN/m2
metal deck (ComFlor 100) 100mm 8.16 daN/m2
insulation 30mm 10.00 daN/m2
acoustic ceiling 25mm 18.00 daN/m2
services 50.00 daN/m2

379.40 daN/m2
3.72 kN/m2

ROOF: CATEGORY WEIGHT
Public Terraces 5.00 kN/m2

G

Q

FLOOR: CATEGORY WEIGHT
Areas with possible physical activities 5.00 kN/m2

Q

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

MAX/LIM. REQUIRED IPE 160

SHEAR 39.52 kN 1.17 cm2 9.66 cm2

MOMENT 24.70 kN m 73.06 cm3 108.70 cm3
D. TOTAL 0.0100 m 0.0062 m
D. Q 0.0083 m 0.0035 m

ULS SLS MAX/LIM. REQUIRED W310x310x253

P=R*2 79.05 kN 56.00 kN SHEAR 158.09 kN 4.68 cm2 323 cm2

Ptot = P*4 316.19 kN 223.99 kN MOMENT 592.85 kN m 1753.50 cm3 3833 cm3
R3=R4 158.09 kN 112.00 kN D. TOTAL 0.0500 m 0.0481 m

D. Q 0.0417 m 0.0107 m

ULS SLS

P=R*2 79.05 kN 56.00 kN

Ptot = P*2 158.09 kN 112.00 kN

R3=R4 79.05 kN 56.00 kN

MAX/LIM. REQUIRED HEB 260

SHEAR 79.05 kN 2.34 cm2 37.59 cm2

MOMENT 197.62 kN m 584.50 cm3 1148 cm3
D. TOTAL 0.0300 m 0.0268 m

D. Q 0.0250 m 0.0036 m

G Q AVG

FLOORS (14) 97.47 kN/m2 44.80 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

ULS 356.03 kN/m2
NED 3504.70 kN

CONCRETE C80/95
fcd 95000 kN/m2
fyd 500000 kN/m2
E 4224000 kN/m2

MAX/LIM. 700X700
COMPRESSION 1 0.1
BUCKLING 3504.7 kN 35856.8 kN

SLENDERNESS 39.590 39.892

G Q AVG.

FLOORS (13) 90.51 kN/m2 39.93 kN/m2

FLOORS (16) 59.51 kN/m2 56.50 kN/m2

CONCRETE C50/60
fcd 60000 kN/m2
fyd 500000 kN/m2
E 37278000 kN/m2

ULS 339.68 kN/m2
NED 3343.68 kN

MAX/LIM. 500X500
COMPRESSION 1 0.2
BUCKLING 3343.7 kN 12876.0 kN

SLENDERNESS 27.713 27.740

G Q AVG.

FLOORS (15) 55.79 kN/m2 52.97 kN/m2

STEEL S355
Fy 355000 kN/m2

Iz 21460 kN/m2
E 210000000 kN/m2

ULS 152.55 kN/m2
NED 1501.67 kN

MAX/LIM. W310x310x253

COMPRESSION 1 0.1375
BUCKLING 1501.7 kN 27799.0 kN
SLENDERNESS 1501.669 11836.418

Concrete core and 
concrete columns 
plus steel columns 
above 64m.

Steel horizontal 
bracing at steel 
deck levels 

SSteel diagonals

Metal deck slabs

Holedeck Ho45
concrete slabs
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FLOOR 
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HEIGHT SLAB AREA CLEARANCE 3M USABLE AREA

01 set floor footprint and array

02 offset floors

03 set core footprint and array

05 join and close curves from floor perimeters 06 calculate areas 

09 export to excel

08 control and organize results

07 substract core from 
usable area

Grashopper model Excel result: to determine number of stories and single floor layouts

VELUX Daylight analysis

LADYBUG Radiation analysis

With 
facade

Without
facade

LADYBUG Wind analysisBIM Workflow BIM Environment

GRASSHOPER Area calculation Jan 12.00
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ANALYSIS

CONCEPTUAL DESIGN

3D MODELLING

SHAPE AND FACADE 
DESIGN

BUILDING 
PERFORMANCE

STRUCTURE 
ANALYSIS

Autocad      Google      Sketch

Autocad         Revit      Sketchup

Rhino

Revit

Grasshopper Pachyderm           Velux            LadyBug

Geometry Acoustic Analysis

Comfort Energy / 
Environment

Active house

Structural Modelling

Tekla

Daylight Analysis Wind and Solar 
Analysis

PROGRAMMING

CONCEPTUAL DESIGN

DETAILED DESIGN

STRUCTURE DESIGN

CONSTRUCTION AND MEP 
DESIGN

CONSTRUCTION 
ESTIMATION AND COST

TESTING

Quantity extraction

Cost estimation

Data collecting   

Data analysis

terraces

areas with fixed seats

areas with moving people / 
for possible physical activities

5-7.5 kN/m2

residential areas 2-4 kN/m2

service areas 1.5 kN/m2

3-4 kN/m2

offices 2-3 kN/m2

3-5 kN/m2

parking lot 1.5-2.5 kN/m2

TORTUGA 6D

PV PANELS POTENTIAL ANALYSIS 6D

GRASSHOPPER

LCA (LIFE CYCLE ASSESMENT)

Option 1

Option 2 (best result)

BETTER OPTION
Global 

Warming 
Potential 

Acidification
Depletion of 

Non-
renewables

Depletion of 
Ozone 
Layer

kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs
Mineral Fiber Batt Insulation
Drywall / Natural Gypsum

FAÇADE
Triple pane IGU

COLUMNS AND CORE
Ready Mix Concrete (BF Slag)

FLOOR/CEILING
Vinyl Composition Tile
Sub-Floor Smoothing Compound
Fiber Glass Board Insulation
Mineral Fiber Batt Insulation
Acoustical Ceiling Panels (Natural 
Gypsum)

Holedeck 45 with Beams: Ready Mix 
Concrete (BF Slag)

20.81 0.088 210.7 2.92E-08

TOTAL 637.63 4.204 9372.47 1.944E-05

231.99 1.62 3412.7 8.60E-06

89.51 0.4 1254 9.37E-07

10.99 0.046 11.33 1.54E-08

284.33 2.05 4483.74 9.86E-06

INITIAL OPTION
Global 

Warming 
Potential 

Acidification
Depletion of 

Non-
renewables

Depletion of 
Ozone 
Layer

kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs
XPS Insulation (extruded polystyrene)
Drywall / Natural Gypsum

FAÇADE
Triple pane IGU

COLUMNS AND CORE
Ready Mixed Concrete (Straight Mix)

FLOOR/CEILING
Bamboo Flooring (engineered)
Sub-Floor Smoothing Compound
Fiber Glass Board Insulation
XPS Insulation (extruded polystyrene)
Acoustical Ceiling Panels (Natural 
Gypsum)

Holedeck 45 with Beams: Ready Mix 
Concrete (Straight Mix)

33.16 0.16 224.29 9.65E-08

TOTAL 27000.78 5.95 24083.92 0.0041221

9987.41 1.56 7982.59 1.53E-03

89.51 0.4 1254 9.37E-07

17.52 0.85 118.5 5.1E-08

16873.18 2.98 14504.54 0.002592

BEST OPTION
Global 

Warming 
Potential 

Acidification
Depletion of 

Non-
renewables

Depletion of 
Ozone 
Layer

kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs
Mineral Fiber Batt Insulation
Drywall / Natural Gypsum

FAÇADE
Triple pane IGU

COLUMNS AND CORE
Ready Mix Concrete (BF Slag)

FLOOR/CEILING
Vinyl Composition Tile
Sub-Floor Smoothing Compound
Medium Density Fiberboard (MDF)
Mineral Fiber Batt Insulation
Acoustical Ceiling Panels (Natural 
Gypsum)

Holedeck 45 with Beams: Ready Mix 
Concrete (BF Slag)

20.81 0.088 210.7 2.92E-08

TOTAL 558.28 3.924 9007.51 1.406E-05

231.99

89.51

10.99

204.98

1.62

0.4

0.046

1.77 4118.78 4.48E-06

3412.7 8.60E-06

1254 9.37E-07

11.33 1.54E-08

01 set interior wall materials and thicknesses 06 compute individual LCA results by area/volume

02 07
set glass facade profile and material

sum average Global Warming Potential 
results per sample floor

03 set concrete geometry and material

04 set floor area and materials

05 calculate HoleDeck volume from manufacturer’s data Grashopper model - sample floor Canada LEED Standard example - Baseline

Canada LEED Standard example to achieve- Qualifying

TORTUGA (LCA)

BETTER OPTION
Global 

Warming 
Potential 

Acidification
Depletion of 

Non-
renewables

Depletion of 
Ozone 
Layer

kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs
Mineral Fiber Batt Insulation
Drywall / Natural Gypsum

FAÇADE
Triple pane IGU

COLUMNS AND CORE
Ready Mix Concrete (BF Slag)

FLOOR/CEILING
Vinyl Composition Tile
Sub-Floor Smoothing Compound
Fiber Glass Board Insulation
Mineral Fiber Batt Insulation
Acoustical Ceiling Panels (Natural 
Gypsum)

Holedeck 45 with Beams: Ready Mix 
Concrete (BF Slag)

20.81 0.088 210.7 2.92E-08

TOTAL 637.63 4.204 9372.47 1.944E-05

231.99 1.62 3412.7 8.60E-06

89.51 0.4 1254 9.37E-07

10.99 0.046 11.33 1.54E-08

284.33 2.05 4483.74 9.86E-06

INITIAL OPTION
Global 

Warming 
Potential 

Acidification
Depletion of 

Non-
renewables

Depletion of 
Ozone 
Layer

kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs
XPS Insulation (extruded polystyrene)
Drywall / Natural Gypsum

FAÇADE
Triple pane IGU

COLUMNS AND CORE
Ready Mixed Concrete (Straight Mix)

FLOOR/CEILING
Bamboo Flooring (engineered)
Sub-Floor Smoothing Compound
Fiber Glass Board Insulation
XPS Insulation (extruded polystyrene)
Acoustical Ceiling Panels (Natural 
Gypsum)

Holedeck 45 with Beams: Ready Mix 
Concrete (Straight Mix)

33.16 0.16 224.29 9.65E-08

TOTAL 27000.78 5.95 24083.92 0.0041221

9987.41 1.56 7982.59 1.53E-03

89.51 0.4 1254 9.37E-07

17.52 0.85 118.5 5.1E-08

16873.18 2.98 14504.54 0.002592

BEST OPTION
Global 

Warming 
Potential 

Acidification
Depletion of 

Non-
renewables

Depletion of 
Ozone 
Layer

kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs
Mineral Fiber Batt Insulation
Drywall / Natural Gypsum

FAÇADE
Triple pane IGU

COLUMNS AND CORE
Ready Mix Concrete (BF Slag)

FLOOR/CEILING
Vinyl Composition Tile
Sub-Floor Smoothing Compound
Medium Density Fiberboard (MDF)
Mineral Fiber Batt Insulation
Acoustical Ceiling Panels (Natural 
Gypsum)

Holedeck 45 with Beams: Ready Mix 
Concrete (BF Slag)

20.81 0.088 210.7 2.92E-08

TOTAL 558.28 3.924 9007.51 1.406E-05

231.99

89.51

10.99

204.98

1.62

0.4

0.046

1.77 4118.78 4.48E-06

3412.7 8.60E-06

1254 9.37E-07

11.33 1.54E-08

01 set interior wall materials and thicknesses 06 compute individual LCA results by area/volume

02 07
set glass facade profile and material

sum average Global Warming Potential 
results per sample floor

03 set concrete geometry and material

04 set floor area and materials

05 calculate HoleDeck volume from manufacturer’s data Grashopper model - sample floor Canada LEED Standard example - Baseline

Canada LEED Standard example to achieve- Qualifying

TORTUGA (LCA)

BETTER OPTION
Global 

Warming 
Potential 

Acidification
Depletion of 

Non-
renewables

Depletion of 
Ozone 
Layer

kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs
Mineral Fiber Batt Insulation
Drywall / Natural Gypsum

FAÇADE
Triple pane IGU

COLUMNS AND CORE
Ready Mix Concrete (BF Slag)

FLOOR/CEILING
Vinyl Composition Tile
Sub-Floor Smoothing Compound
Fiber Glass Board Insulation
Mineral Fiber Batt Insulation
Acoustical Ceiling Panels (Natural 
Gypsum)

Holedeck 45 with Beams: Ready Mix 
Concrete (BF Slag)

20.81 0.088 210.7 2.92E-08

TOTAL 637.63 4.204 9372.47 1.944E-05

231.99 1.62 3412.7 8.60E-06

89.51 0.4 1254 9.37E-07

10.99 0.046 11.33 1.54E-08

284.33 2.05 4483.74 9.86E-06

INITIAL OPTION
Global 

Warming 
Potential 

Acidification
Depletion of 

Non-
renewables

Depletion of 
Ozone 
Layer

kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs
XPS Insulation (extruded polystyrene)
Drywall / Natural Gypsum

FAÇADE
Triple pane IGU

COLUMNS AND CORE
Ready Mixed Concrete (Straight Mix)

FLOOR/CEILING
Bamboo Flooring (engineered)
Sub-Floor Smoothing Compound
Fiber Glass Board Insulation
XPS Insulation (extruded polystyrene)
Acoustical Ceiling Panels (Natural 
Gypsum)

Holedeck 45 with Beams: Ready Mix 
Concrete (Straight Mix)

33.16 0.16 224.29 9.65E-08

TOTAL 27000.78 5.95 24083.92 0.0041221

9987.41 1.56 7982.59 1.53E-03

89.51 0.4 1254 9.37E-07

17.52 0.85 118.5 5.1E-08

16873.18 2.98 14504.54 0.002592

BEST OPTION
Global 

Warming 
Potential 

Acidification
Depletion of 

Non-
renewables

Depletion of 
Ozone 
Layer

kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs
Mineral Fiber Batt Insulation
Drywall / Natural Gypsum

FAÇADE
Triple pane IGU

COLUMNS AND CORE
Ready Mix Concrete (BF Slag)

FLOOR/CEILING
Vinyl Composition Tile
Sub-Floor Smoothing Compound
Medium Density Fiberboard (MDF)
Mineral Fiber Batt Insulation
Acoustical Ceiling Panels (Natural 
Gypsum)

Holedeck 45 with Beams: Ready Mix 
Concrete (BF Slag)

20.81 0.088 210.7 2.92E-08

TOTAL 558.28 3.924 9007.51 1.406E-05

231.99

89.51

10.99

204.98

1.62

0.4

0.046

1.77 4118.78 4.48E-06

3412.7 8.60E-06

1254 9.37E-07

11.33 1.54E-08

01 set interior wall materials and thicknesses 06 compute individual LCA results by area/volume

02 07
set glass facade profile and material

sum average Global Warming Potential 
results per sample floor

03 set concrete geometry and material

04 set floor area and materials

05 calculate HoleDeck volume from manufacturer’s data Grashopper model - sample floor Canada LEED Standard example - Baseline

Canada LEED Standard example to achieve- Qualifying

TORTUGA (LCA)
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PV PANEL POTENTIAL - ANNUAL DAYLIGHT HOURS

01 Iinput surfaces and epw link 02 import epw and visualize geometry 03 get sunvectors from sunpath

03

05

get sunlighthours hitting the test 
surface

average results by 
surface

results indicate the hours 
of sunlight hitting te PV 
panels per year to be 
used in LCA analysis with 

One-Click LCA

gradient showing mini-
mum and maximum 
found in the model

04 set to true to start
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SC 1:125

SC 1:50

SC 1:50VERTICAL SHAFT 1

SC 1:250

RESIDENTIAL FLOOR TYPICAL PLAN

D1 APARTMENTS TYPICAL CONNECTION D2 BASEMENT -5 - BLACK, GRAY, RAIN WATER TANKS AND WWTP

D5 TYPICAL STORM TANK DETAIL

D6 TYPICAL WASTE WATER TREATMENT PLANT ISOMETRIC

D6 TYPICAL WASTE WATER TREATMENT PLANT SECTION

D3 DRAINAGE SPEED REDUCER
D4- ROOF VENTILATION COLUMN
TYPICAL DETAIL

VERTICAL SHAFT 3VERTICAL SHAFT 2

VERTICAL SHAFT 4

SC 1:50SC 1:50

SC 1:50

D1

D1

D3

D4

D5

D6

Ø 1 12" Ø 1 12"

Ø 1 12"

Ø 4"

Ø 1 12"

Ø 4"

Ø 12"

Ø 8"

Ø 12"

Ø 8"
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Ø 9"

Ø 9"

Ø 8" Ø 7"

Ø 10" Ø 9"

Ø 1 12"

Ø 3"

Ø 4" Ø 4"

Ø 1 12" Ø 1 12"

Ø 1 12"

Ø 1 12"

Ø 1 12"

DRAINAGE SYSTEM
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ALUMINUM DUCT HVAC SUPPLIER

AIR DUCT SHAFT VERTICAL

AIR HANDLING UNIT

RETURN GRID VENT TO  FULL CHAMBER /
CEILING/ PLENUM

VARIABLE AIR VOLUME (VAV)

FLEXIBLE DUCT CONNECTION

AIR DIFFUSER

INDIVIDUAL THERMOSTAT PANEL

CABLE CONNECTION FROM
THERMOSTAT TO VAV

COLD/FRESH WATER SUPPLY

COLD/FRESH WATER SUPPLY PIPELINE

AHU

VENTILATION SYSTEM ALUMINUM DUCT

COOLING TOWERS

ROOF WATER TANKS

RECYCLE (GRAY) WATER SUPPLY

RECYCLE (GRAY)  WATER SUPPLY PIPELINE

GRAY WATER DRAINAGE

GRAY WATER DRAINAGE PIPELINE

HIGH RISE PUMP
ROOM / CHILLERS

AHU AHU

AHU AHU
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SLAB

THREADED ROD 3 8"Ø

GALVANIZED SHEET SIZE 22

GALVANIZED UNISTRUT 11
2" X 11

2"
UNISTRUT  GALVANIZADO DRIVE 1 12" X 1 12"

DUCT LINER INSULATION 1"

NUT 3 8"Ø WITH WASHER

EXHAUSTION SHAFT

FLEXIBLE UNIONGRILL

BASE

EXTRACTION DUCT

FLEXIBLE UNION

EXHAUSTION SHAFT

AIR FLOW

WATER FLASHING

EXTRACTION DUCT

WALL

FIRE RETARDANT

FIRE DAMPER

ACCESS DOOR´S SIZE
WILL BE DETERMINATE
FOR  DUCT´S SIZE

GRAY WATER
SUPPLY

FRESH WATER
SUPPLY

DRAIN PVC 1/2"

FLEXIBLE DUCT
SUPORT-GALVANIZED DRIVE

GALVANIZED COLLAR

FLEXIBLE DUCT

LONG DIFFUSER ONE
WAY

MAXIMUM SUPPORT SPACING

GALVANIZED DUCT
OF SHEET SIZE 22

DUCT TAPE

SC 1:125

SC 1:100 SC 1:50VERTICAL SHAFT 1

SC 1:100

RESIDENTIAL FLOOR TYPICAL PLAN

D1 APARTMENTS TYPICAL CONNECTION

D7 SECTION ZOOM

VERTICAL SHAFT 3

VERTICAL SHAFT 2

SC 1:50

SC 1:50

D1

D7

D2 TYPICAL SUPPORT DETAIL FOR
RECTANGULAR DUCTS

D5. TYPICAL ROOF EXTRACTION VENT

D4 TYPICAL DETAIL TO
CROSSING OF DUCT FOR WALL

D6 AHU SUSPENDED FROM SLAB AND WATER CONNECTION

D3 DIFFUSER TYPICAL DETAIL

D2

D3

D4

D5

D6

HVAC SYSTEM
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DUCT TAPE

SC 1:500

SC 1:100 SC 1:25
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D1 TYPICAL DETAL OF EXHAUSTION FANS ON ROOF
D2 DETAIL INSTALATION
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D1 D2
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D1

D2

VENTILATION SYSTEM

ELECTRICAL SYSTEM FPS SYSTEM

EMERGENCY STAIRCASE

FPS
PUMP
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MID RISE
PRESSURE
REGULATOR

HIGH RISE
PRESSURE
REGULATOR

FPS
PUMP
ROOM

S

DOUBLE SPRINKLER ON SUSPENDED
CEILING

HOSE AND EXTINGUISHER CABINET

RISER MANIFORLD VALVE AND PRESSURE
GAUGE

SPRINKLER WATER DEFLECTOR
RADIO 4M Ø

TEMPERATURE / SMOKE  DETECTOR
RADIO 14M Ø

TEMPERATURE / SMOKE RADIO
DETECTION 4M Ø

FPS PRESSURIZE WATER LINE  3"Ø

SENSOR / ALARM CABLE CONNECTION

PANEL ALARM SYSTEM

RISER VALVE EVERY 12 M

FPS
PUMPS

BLACK
WATER
DRAIN

GRAY
WATER
DRAIN

VENTS

GRAY
WATER
SUPPLY
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SUPPLY
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W
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38ø38ø

3"
 Ø

 R
IS

ER SWITCH FLOW

C/STD TRIM & GAUGES

3" RISER CHECK UL/FM
VALVE STRIP

1 1/4" DRAIN

COPLE FLEX.

3" BUTTERFLY
VALVE

32ø

Sprinklers

Valve Check
Water pressured

Butterfly valve

close space sprinkler

Reducer

ceiling

(305 mm) min

sprinkler

FLEXIBLE IRON PIPELINE

SUSPENDED CEILING

ALUMINUM BOX
 100 MM

ENVIRONMENT DETECTION

ON SUSPENDED CEILING

SC 1:500

SC 1:250

D3 SPRINKLER
COMMON AREAS

D2 RISER VALVE TYPICAL DETAIL

TYPICAL SPRINKLER DETAIL

D4 DOUBLE SPRINKLER ON
SUSPENDED CEILING

D5 SMOKE / TEMPERATURE
DETECTOR ON SUSPENDED CEILING

HOSE CABINET

D1 BASEMENT -4 RISER CONNECTION TO PUMP

D1

D2

D3

D4

D5

D2

ELECTRIC ROOM

ELECTRIC ROOM
HIGH RISE

LIGHTNING
ROD

F'

3.
50

BATHROOM
LAUNDRY
ROOM

ELECTRIC GENERAL PANEL

CABLE VERTICAL RACK DISTRIBUITOR

INDIVIDUAL OPTIONAL TRANSFORMER

CABLE CONNECTION TO MAIN PANELS

INDIVIDUAL PANELS

VERTICAL CONNECTION  TO MAIN
PANEL

VERTICAL CONNECTION TO INDIVIDUAL
PANEL

BACK UP ENERGY LINE

SOIL/LAND LINE

LIGHTING ROD

STORAGE AND
FREEZER

CLASSROOM

RE
C

EP
TI

O
N

WC

BUILDING
ADMIN

UNLOADING
AREA

ELECTRIC ROOM

BACKUP
GENERATOR

SC 1:500

SC 1:500D1 ELECTRIC ROOM GROUND FLOOR

D2
EVERY LEVEL ELECTRICAL SHAFT

D2 ELECTRICAL ROOM HIGH RISE

D1

SC 1:100
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