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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ANALYSIS TORONTO'S SOCIAL QUALITIES

safer \
70% attend/participate/ / )
donate fo arls and create jobs 89% believe: support local 46% T(Orol:lion;‘uns
culture s & business speak other than
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culture /
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and backgrounds
building as social
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wider market effect

. : theater
wider revitalized area private private 93% more artists than

other Canadian cities music

yet ~50% struggle with film
pU blic affordable housing performance arts
dance

o O.\ .2 0.3 ' C. interdisciplinary arts
0 . 0 0.4 5
] private private

-“‘ new Dependants in 2030 People living alone

visual arfs

external temporary shored‘
accomodations ownership
v of over 15 year-old
Extents of effect in the revitalization of areas and market effect Traditional Prqgramqtic New Progrqmaﬁc Toronto's popula- 23% of seniors (>64)
Separation Integration
1A . from55 per 100
tall building as a guardian and S 64 per 100
keeper of its surroundings
35 m||||on Minorities Single parent households
in 2030

33% of families

CONCEPT PROGRAM

English and 52% of population
French 336,400
44% have a different Immigrants Marital status
mother tongue
26% (Ejr?g’\lli(sjg/!szrr)eer?gh ’ 549% married/co-living
] at home
30% single

of population 16% divoced/widowed

PUBLIC LOUNGE

PRODUCTIVITY
CENTER

PERSONAL PRODUCTIVITY
CENTER

Toronto 2020s: fear of homelesness overcomes fear of economic unhealthiness

TERRACE

THE CROWN Affordability as Cultural integration as -
connection through a recognizable an organizational
morphology and key views beacon concept
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urban connection through
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flow

LANGUAGE \/\/
CENTER
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SITE

ELEVATION FROM WEST TO EAST
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SITE
SITE PLAN
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SECTION AND PUBLIC PLAZA PLANS
NORTH-SOUTH SECTION
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SECTION AND ELEVATIONS

WEST-EAST SECTION
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PLANS

RESIDENTIAL RESIDENTIAL/ GYM
17th floor
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PLANS

MEDITATIVE SPACES TERRACES
19th floor 2 1st floor
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PLAYROOM PRODUCTIVITY SPACES
22nd floor 26th floor
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DOUBLE HEIGHT APPARTMENTS

POSSIBLE FLOOR VARIATIONS

Possible in all residential levels

85m?2
2-3 persons

65 m?2
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100-130 m?
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Interior views

Interior views
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Possible in all residential levels below floor 18th
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Upper floor
configurations

Double height
two bedroom
appartment

Single one
bedroom
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MATERIALS
SUSTAINABILITY PRINCIPLES

FACADE SHADING
SMART ORIENTATION

TRIPLE GLAZED WINDOWS
USE OF RECYCLED INSULATION
ENERGY STAR APPLIANCES

ENERGY SAVING SPACES

RECYCLABLE SLAB FORMWORK
RECYCLABLE FACADE MATERIALS

NATURAL LIGHT AT THE
UNDERGROUND LEVEL

MATERIAL PALETTE
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INNOVATIVE CONTROLS & RENEWABLE ENERGY SOLUTIONS

20 km from site

10 km from site

ACTIVE

WASTE WATER TREATMENT AND REUSE

ENERGY STAR APPLIANCES

BMS CONTROL

EFFICIENT WASTE MANAGEMENT STRATEGY

USE OF PHOJOVOLTAIC ENERGY
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MATERIAL PROPERTIES/ PRODUCERS

A MITSUBISHI CHEMICAL COMPOSITES AMERICA, INC.

H.LEDECK

COMPOSITE MATERIAL

ENVIRONMENTAL PRODUCT DECLARATION

In accordance with 1SO 14025 and EN 15804

EcoFloor Plus
Underfloor Heating System

w
=
2
3
Programme: The International EPD" System, www.environdec.com le]
2
Programme operator: | EPD International AB =
EPD registration number: | S-P-03087 . . E P D ® 3
Publication date: 2021-03-19 Zz
Valid until: 2026-03-18 2
Scope of the EPD” Global
ALPOLIC®/PE TECHNICAL INFORMATION
IMPACT RESISTANCE BY DUPONT METHOD  ALPOLIC®/PE PRODUCT TOLERANCE
L DENT DEPTH (x107 IN) Widt: +0.08" (2mm)
Product Name and Description MM aMm MM Lexgh L0164
engt £0.16" (dmm) 7500 WALL™ CURTAIN WALL SYSTEM [/
STEEL BALL HEIGHT s as7 236" Thidness:  3mm: % 0,008" (0.2mm) QoA AL STSTEN KAWNEER
1100 20in 630 551 315 e . " (0.2mm) : H
The INTERPLAST product declared in this EPD is the “EcoFloor Plus” system which combines a0l o v ees 2on : o ng ; A Marria ge of Ene rgy Savin gs
a special gypsum fiberboard with under floor heating system. This new low profile, dry screed enm * o .
pecial Bvpsum ! 85V oW Pl Vs 220 2in 023 905 590 Bow maximum 0.5% of length andy/or wich and Desian Freedom
under-floor heating is designed and developed for higher energy efficiency and water savings. S oo oo
The analyzed product system includes: ) e
BOND INTEGRITY ALPOLIC"/PE AALPOLIC*/PE material is trimmed and squared with cut cQueEns
) ) TOTAL THICKNESS adges fo offr he best panel edge conditons in
Thermal insulation TOTALTHICKNESS | industry
3MM amm 6MM
« Gypsum fiverboard propeRrY o s g g e THERMAFIBER"
o Piping system: PE-RT or PEX @10 x 1,1mm pipe which is utilized to transport hot and Vertical y?” o c27 1906 1806 1664 FIRE PERFORMANCE RAI N BARRI ER® cl Physical Properties
. . Drum Peel inlb/in D-1781 336 336 336 andar /PE with a polyethylene core has ;
cold water for underfloor heating applications. e s 3 ; Standard ALPOUC®/PE vith a polyethyl propeRTY resTmEnHoo | vaLue
I o ) Flatwise Shear psi c273 1259 1225 195 been fesed by independent fesfing laboratories using ndarcs
+ Other components (fling,primer, perimetric tape, ipe fitings and manifolds) Fie At g i < e o oo HIGH COMPRESSIVE . T oo
( P SR e PLUS (11 :
The modularity of EcoFloor allows for flexibility both in terms of insulation layer thickness, of ENGINEERING PROPERTIES ALPOLIC"/PE Flame spread o 05 ater s v cinf o
insulation materials and in terms of pipe materials. TOTALTHICKNESS - 0
pip . awm oM i o MINERAL WOOL INSULATION
PROPERTY uNIT ASTM 1w 57 236" 6mm 00
celoped:  3mm cdperNFPA
Aluminum Thickness _in 020 020 020 Smoke developed: 3 N
Specific Gravity 1.52 138 123 Amm 0o 2
Weight Ibs/fe 093 112 150 mm 0 ASTMC3S6 or)
Coefficient of Expansion  in/in/F D696 13x10¢ 136104 13x10¢ ASTMESS
Thermal Conductance BTU/hr/F/f° C-1363 12.29 10.75 8.53 /ASTM E108 MODIFIED
Tensile Yield Srength  psi E8 8321 6429 4466 4 passed o
Tensile Strength psi £8 8747 6913 4578 bmm possed Description ssTuciaE | pass
Elongation % E8 121 135 17.3 ASTM D1929 Thermafiber® RainBarrier® ci High Compressive Plus. R
Floxoral Elasticity psi 393 710K10°  5770x10°  4220x10° Flash: 4o 716F fSTMESES | Poss
Flexural Siffness psi €393 104107 190 498KI0° Ignition dmm 752
Punching Shear Resistance ASTM D635 sstucres | pass
Maximum Load Ibs D732 847 1920 2121 Rate of burning: Amm Classified CC . .
Shear Resistance psi D732 4950 4025 2816 ASTM E162 system is also compatible for use with Insulclad™ Entrances. et o Pl AST ass
o medium gtypes -
Deflection Temperature ~ °F D648 2318 2318 2318 Flome spread: 4mm 0 R THE FINSHING TOUCH including combustible and open-joint assembiie
SodTonmisien Gy ks 25 % % w879 led itecrlCios | snocized i fishes rs vl n cla
oefficient uL-94 3mm V-O rating and Permanodic™ color choices. Features Technical Data
CODE Evaluation Reports* . o n t cladding -
1.ICCES & ioropolymer, that meet AAMA 2605 are High /el’u‘:::‘:or::pg:;‘:r\::;, 9 TESTED TO ASTM €518 TESTED TO CAN/ULC-S102 UNFACED
SURFACE ndard choices and an unlimited number of specially N Flame Spread ‘Smoke Developed
2. City of Los Angeles Report
Standard ALPOLIC/PE with a polyethylene core is available in the following finishes: FEVE 3. Miami Dade Nofice of Acceptance \s
Advantages of EcoFloor Plus (LUMIFLON™) with o wide color and gloss range and PVDF, both fluoropolymer finishes fested 4. Floridga Building Code Approval wder coatings add the green element with high
o mest AAMA 2405, polyester, and class | anodized. Other available ALPOLIC® finishes 5 UL Approved . durabilty and scratch resistance that mee the standards
v 604,
o System height from 3,2 to 5cm including the final floor. Basic feature of the system is include Stone and Timber Series and Reflective Finishes (RF) §
- i +Reports are availoble o Acoustical Performance
the special gypsum fiberboards which are produced under pressure from special P o
sum which is reinforced with cellulose fibers and specially processed with eneclpslcamerices con/oamens hickness | 125|250 |50 1000 100 00 | wee
8yp: e 8 ~ pecially p STANDARD PANEL SIZES L L L L L
hydrophobic additives for moisture resistance. Y oy s |2mm02s) [o11 |02 [oss |101 101 100 |ose
e Ideal system for insulating building floors from air carried sounds. 50" x 196" 62" x 196" Standards, Code Compliance caz3 027 |oes 00 |10 oo
™ . - No. 14060-L 7 _ _ -
o Ability of placing any final floor. RANGE OF SIZES M e Thermal P e e e o

Width 32.5"—62" (826mm — 1575mm)
Lengh &'~24' 2" (1829mm - 731 5min)

Ideal system for old and new residences.

Product Data Sheet | Thermafiber- RainBarrier”ci High Compressive Plus (110) | January 2020

S " KAWNEER

(&) ARCHITECTURAL SYSTEMS | ENTRANCES + FRAMING | CURTAIN WALLS | WINDOWS

ONE CLICK LCA
IFE CYCLE ASSESSMENT

INVENTORY BY FLOOR EMBODIED CARBON AND CLASSIFICATIONS

Doors 90 Embodied carbon by structure - AT1-A3 Embodied carbon by life-cycle stage

Door /4
Main Door 18
Aluminum 6061
Single emergency door 6

Double emergency door 1
Cast-in-place concrete 166.27
Concrete slab topping 1050 36.75
Damp-proofing floor 1050

Gypsum Wall Board interior 5111 96.55
Light gauge steel framing, thermal

air layer 1923
Light gauge steel furring 1504

physical material (floor) 1050 472.5

Polyethylene film membrane 1504
Precast concrete (substitute with
Comfloor) 1050 237.3
Rigid foam insulation board 15641 105.98
Soda Lime Glass 391
Steel 345 Mpa (Alum, Composite) 602
Vinyl Composition Tile 1050
Wood framing, insulated /st. studs 1281 126.68
LED 75
Ductwork (to be adjusted) in kg 2575

MOST CONTRIBUTING MATERIALS ONE CLICK LCA RESULT
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 COze 37.0%
2. Aluminum composite panel, curtain walling/facade, mineral filled ? 43 tons COze 16.2 %
3. Triple pane insulated glass unit (IGU) with two spacer ? 33 tons COze 12.4% F r-l- h -Ff. . | d b
4. Galvanized steel profiles, furrings (F-section) ? 28 tons COze 10.6 % y
. . .

5. i ? 15 tons COze 5.6 % h d 'I' h 'I' h 'I' 'I' °

Gypsum astrboar,rusgner 3 : : achieved Wi ree strategies:
6. Reinforcement steel (rebar), generic & ? 15 tons COze 55% .| I_ h | |

: essen the fotal volume

T Luxury vinyl floor tile ? 11 tons COze 4.0 %

¢ oot ot g pet 85 2 of concrete and metals.
9. Wooden door, with wooden frame ? 4.5 tons COze 17% 2. Replacemen_l_ Of Cer_l_C”n prOdUC_I_S

10. Pre-insulated round ductwork system for HVAC ? 4 tons COze 15%

b e ? with  more energy-efficient ones

12 Ready-mix concrete, normal-strength, generic &% 2 1.7 tons COze 06% (e . g . O CO U S-h C Cei | i n g p O n e | S) .

13. Glass wool insulation panels, unfaced, generic ? 1.4 tons COze 0.5 %

3. Use of energy/water-efficient
P 8.32 kg CO2e / m2 / year appliances to reduce total usage.

16. Reinforcement steel (rebar), generic & ? 0.59 tons COze 0.2%

17. Damp insulation PA &? 0.25 tons CO,e 0.1%

18. Deep foundation concrete piles ? kg COze 0.0% 3 2 7 kg C O 2 e / m 2
Emergency exit light @ ? 26 kg COze 0.0 %

iy,
“|1.\H [
(\"‘\“ iy,
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PV PANEL POTENTIAL
ACCORDING TO MANUFACTURER’S PARTNER

EASTERN PV PANELS SOUTHERN PV PANELS

= Belnor

Engineering Inc.
INNOVATIVE CONTROLS & RENEWABLE ENERGY SOLUTIONS

Optional detail for
double height shared ownership:
two/three coat plaster

metal mesh

SLAB DETAILS i oot

L profiles \
/j _ +68m
\Y
i = floor finishing TBD %:E floor finis.hing TBD
stick system curtain wall thermal floor and 15mm gyp. Fiberboard stick system curtain wall thermal floor and 15mm gyp. Fiberboard
e 5mm thermal insulation substrate e Smm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping ComFloor 100 with 75mm concrete topping 1500
30mm sound insulation IPE160 I g
N : . . 30mm sound insulation 2
triple-pane glazing —— | triple-pane glazing —— | N
IPE160 to metal plate T
20mm rigid insulation ey C@ﬁé?é%e%(p%ﬂ% ——
mineral wool | 1 mineral wool o
insulation 102mm i insulation 102mm < S
~N
spandrel glass or | » spandrel glass or | -
aluminum panel Q @ aluminum panel S
S
10X310X2
concrete beam embedded inslab —— | =7 W310X310X253 = + 64m
J L L ] - v
] I f I f = v
: ] 1 :
20mm rigid insulation ——1 ] 20mm rigid insulation —
gypsum acoustic ceiling ——— 1 a ousﬁchceili,n
unless of erw#,s ) I
specifie
IPE160
W310X310X253 °
o
<
CONCRETE SLAB - NORTH FACADE PR COMPOSITE SLAB - NORTH FACADE —=r— . HoleDeck Ho45 o
7“/\; |
8
+ 60m
o \Y
el
| SO OV TN :
floor finishing TBD ] floor finishing TBD
" ; thermal floor and 15mm gyp. Fiberboard . . thermal floor and 15mm gyp. Fiberboard
nifzed window sysfem 5mm thermal insulation substrate unitized window system Smm thermal insulation substrate
Holedeck Ho45 with 5mm concrete topping ComFloor 100 with 75mm concrete fopping
30mm sound insulation IPET60
triol lozi ) ) 30mm sound insulation
riple-pane glazing »—— triple-pane glazing
Aggg;'ggrefs with ACM sheel with
slope for snow
steel L-profile >rr 5 : steel L-profile
cluLminu;? P at aluminum
profile = b L profile n
e Q Q e
waterproof / J L L waterproof . i=sl
membrane S AR | | membrane . il
Oltmi”ﬁ“ 7 aluminym
profile L profile ™
ACM sheet ACM sheet
concrete beam embedded in slab shee + 64m
W310X310X253 v
i el o o g
unless ofherwie R €|
speciiie specified _
CONCRETE SLAB - TYPICAL o m—— COMPOSITE SLAB - TYPICAL e 2oem
o
~
&
floor finishing TBD 3
thermal floor and 15mm gyp. Fiberboard =
5mm thermal insulation substrate ool L orofil + 60m
ComFloor 100 with 75mm concrete topping steet L protiie v Qo R
IPE160 vA | finished cap - TBD ! OHOJOHO
metal tinished cap -
30mm sound insulation
curtain wall transom Optional detail for
double height appartments:
curtain wall vertical mullion B two/three coat plaster
§ metal mesh
steel plate attached to the interior of mullion aluminum c-channels
attached to beam
anchor welded to tube
| mineral wool insulation
3 J_ c-channel structure 8
| S
1 gypsum board +56m
| C C — v cxl [
c-channel supports for gypsum 383 |
triple-pane glazing
HSS tube
SOUTH FACADE AT SLOPED GLAZED ROOF [ — E—

3 15 30 60 cm

WAI_I_S AN D PE RFO RMAN CE MATERIAL THICK.|R VALUE U VALUE

int. ACM 8mm 0.10758 9.29508
concrete 600mm | 1.81818 0.55

ACM panels matte ond _| ACM papnels matte and R17.2 insulation 102mm | 3.03351  0.32965
aluminum c-channels *\ aluminum c-channels *\ air COVHY 89mm 0.17637 5.67

500X500 concrete column — T T 500X500 concrete column — . T ext. ACM 8mm 0.10758 9.29508
\ 1 \ |
52mm mineral wool insulation — I~ 52mm mineral wool insulation — I~
aluminum mullion *\‘ aluminum mullion *\‘ TOTAL 5.2432 0.1907
triple pane glazing ——_ 5 g triple pane glazing ——_ 5 g MIN/MAX ZONE 5 3.26 0.307
—— ‘ ——— ‘
steel L-profile —— —17 )o 000 [ —aluminum c-channel steel L-profile —| " WYY T aluminum c-channel
alum. L-profiles I | waterproof membrane alum. L-profiles | L ImE | waterproof membrane MATERIAL U VALUE
and alum. bracket | _ ) and alum. bracket | P : ’rrip|e pane glCISS 1
102mm mineral wool insulation — L ACM panels 102mm mineral wool insulation — L ACM panels

\’ MAX ZONE 5 1.4
slab portruding below KAWNEER 7500W curtain wall 1.2

(except for North facade)
MAX ZONE 5 1.4

TYPICAL CONCRETE COLUMN T — TYPICAL CONCRETE COLUMN AT
2 125 25 50 cm NORTH FACADE

2 125 25 50 em

MARIA GRAZIA FOLLI OUR BEACON: ‘I 2
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e ~ AN
v N // \ Canadian W310x253 to avoid
) 4 A . \ | doube sections in beams and same
/ \ \ /" section in columns for geometry
/ \ N\ - / ’
| - :
\ / \ |
. / \ |
\ / \ |
N / \ |
N e \ /o
- _ - \ /
INNOVATION \ /
Sustainable steel from Norten \
Steel - LEED certified producer \
that studies the use of hydrogen \
instead of CO2 \ /
\ ‘\ /
\ \/ /
\ |
~32cm diam. ~50cm diam. \\ ———————————————————— - - — — — —
| I
\\ |
\ NEW STRATEGY :
Introduction of steel to accomodate |
the diagonal cuts |
________________________ o | - o |
! | .
. I INNOVATION
- T T = | - | Orthogonal grid for the
7 C diamonds allows for easier
/ \ installation of triple pane
/ , glazing for better thermal
// \\ - performance
| L _ _ __-—-—"
\ |
\ / TRADITIONAL STRATEGY
\ / Concrete column , beam and core
\ . p / construction
N e
INNOVATION
Holedeck Ho45 allows for
maximum span with a shallower
slab and less concrete
STRUCTURAL CONCEPT
-
\/\/ \
TRADITIONAL BUILDING NEW GEOMETRY NEW STRATEGY FOR TOP NEW STRATEGY FOR DIAMONDS

METAL DECK ROOF

HOLEDECK SLAB TYP METAL DECK TYP.

JER MARIA GRAZIA FOLLI OUR BEACON: .I 3
o) POLITECNICO  MsC BUILDING ARCHITECTURE Cortaoo recomn s o TORONTO AFFORDABLE @ /2 4
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STRUCTURAL SECTION

reeemeneneemeo- DET.2

Metal deck slabs

+124m

™M
=
L
O

Holedeck Ho45
concrete slabs

+88 m

Steel diagonals

- - -

I .I. .
— — : !
> _|
" '
X - - -
1 it
Tl
L L]
L 1]
. -
. 1
L 1]
L L]
L L]
L %
3 1]
L L]
L 1]
L L]
:
. 1]
L L]
L L]
k i

1111

bracing at steel

Steel horizontal
deck levels

- DET.1

£

o
N

& D

O

—

S

E oo

o~ T

—

S

<

I_l

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

o+ o+

1441S

VSl

J14dONOD

115.34

two or more
custom

welded

prefab piece

bolted joint with
top and bottom

plates

DETAIL 3

3 58 ° Qo
2 0= 23
O $p
a € g
22 o2
® 0 ==
o v =
5 2
O]
> O

)

0

- B

e JR—

eHm

o

)
O )]
258
= O

557%8

» ol 2

=

steel plate

steel column
with possible

stiffeners

DETAIL 1

welded

prefab piece

8209
S= 0
c O a
S w2
o o0 O
<
— (O]
ecr
Inop
= £
O o©
>
>
[0)
Q
O
o
o)
)
o
wn
(0]
O
0
o
0
@]
—
3]
—
o
c
.0
O
3 0
dn
— C
O o
2 O

DETAIL 4

DETAIL 2
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TYPICAL PLANS
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RESULTS

25
MATERIAL [DENSITY [THICKNESS [WEIGHT 8 A
0 ~
floor finishing 10mm 11.24 daN/m?2 S > g S 2 S S 2 = = — 0
thermal floor and gyp. Fibreboard 15mm 40.00 daN/m?2 0 © 2 0
thermal insulation substrate 5mm 2.00 daN/m?2 U ﬁ:ffﬂff o
concrete (total 150mm deck) 2400 daN/m3 [100mm 240.00 daN/m?2 8 - I S BN Y
G [metal deck (ComFlor 100) 100mm 8.16 daN/m?2 — S 0 (L) Q
insulafion 30mm 10.00 daN/m?2 £ o - 25 4 4
acoustic ceiling 25mm 18.00 daN/m2 g © o 25257 o
services 50.00 daN/m?2 — Ne) -
379.40 dﬂN/mz ........... 2
3.72 kN/m2 75. 75 5 5. 125
8 30
Q ROOF: CATEGORY WEIGHT o
Public Terraces | | | 500 kN/m2| | 25
Q FLOOR: CATEGORY WEIGHT n
Areas with possible physical activities | | 5.00 kN/m?2
L
o 2.5
STEEL DECK SLAB SECTION g S »25 °
0 .
[¢) [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢) O O Lr) N LQ [-;E
R . n . n n : R R n ol — LN AR
ANYL e s 2 s 2 s s s
MATERIAL IDENSITY |THICKNESS [WEIGHT 0 9 75
floor finishing and grout 20mm 11.24 daN/m?2 c
thermal floor and gyp. Fibreboard 15mm 40.00 daN/m?2
thermal insulation stsTrcIJ’re 5mm 2.00 daN/m2 % % o~ &
G |holedeck Ho45 and 50mm topping 500mm 565.00 daN/m?2 N O
sound insulation 30mm 10.00 daN/m?2 ~ o
acoustic ceiling 25mm 18.00 daN/m?2 " T
services 50.00 daN/m?2 .
696.24 daN/m2 0 \
6.96 kN/m2 .
L,(). "
Q CATEGORY WEIGHT Lc{:l :(\17 D E
Areas with possible physical activities| | 5.00 kN/m?2 NU o es s s s e s s
7.5
HOLEDECK Ho45 SLAB SECTION
G+Q uLs SLS MAX/LIM.  |[REQUIRED IPE 160 i
I
A A G 4.84 kN/m2| 3.72 kN/m?2 SHEAR 39.52 kN 1.17 cm2 9.66 cm?2 E
| | Q 7.50 kN/m2| 5.00 kN/m?2 MOMENT [24.70 kN m [73.06 cm3 108.70 cm3 |3 16cm
R] 2.5m R0 BEAM 0.60 kN/m|  0.78 kN/m D. TOTAL [0.0100 m 0.0062 m ;
LINEAR W. 31.62 kN/m| 22.40 kN/m D. Q 0.0083 m 0.0035 m < e
spacing: 2.5m
FLOOR: SECONDARY BEAM A A A A A
P=R1%2 uLS SLS MAX/LIM.  |REQUIRED W310x310x253 w1010
I ! P=R*2 79.05kN|  56.00 kN SHEAR | 158.09 kN |4.68 cm? 323 cm?2 a ===
A YA\ Ptot = P*4 316.19 kN 223.99 kN MOMENT |592.85 kN m|1753.50 cm3 [3833 cm3 C>) 35.6cm
l=23 10z R’4 R3=R4 158.09 kN 112.00 kN D. TOTAL [0.0500 m 0.0481 m ;
.5m —
D.Q 0.0417 m 0.0107 m < 31.9 cm
spacing: 2.5m
FLOOR: PRIMARY BEAM A 7 A A A
G+Q ULs SLS MAX/LIM.  |REQUIRED IPE 160 PE160
I
A G 4.84 kN/m2| 3.72 kN/m?2 SHEAR  [39.52 kN 1.17 cm?2 9.66 cm?2 Q
| | Q 7.50 kN/m2| 5.00 kN/m2 MOMENT [24.70 kN m |73.06 cm3 108.70 cm3 c>) Técm
R] 2.5m R0 BEAM 0.60 kN/m|  0.78 kN/m D. TOTAL [0.0100 m 0.0062m |&
LINEAR W. 31.62 kN/m| 22.40 kN/m D.Q 0.0083 m 0.0035 m < 83 cm
spacing: 2.5m
ROOF: SECONDARY BEAM A 7 A A A
P=R1*2 uLS SLS MAX/LIM.  [REQUIRED HEB 260 HEB 260
| ! P=R*2 79.05 kN 56.00 kN SHEAR  |79.05 kN 2.34 cm?2 37.59cm2 O z
VAN JAN Ptot = P*2 158.09 kN 112.00 kN MOMENT |197.62 kN m [584.50 cm3 1148 cm3 C>) ch
‘ | R3=R4 79.05 kN 56.00 kN D. TOTAL |0.0300 m 0.0268m &
R3 /.5m R4 o L
D.Q 0.0250 m 0.0036 m < 26 cm
spacing: 2.5m
ROOF: PRIMARY BEAM A A A A A
700X700 G Q AVG CONCRETE |C80/95 MAX/LIM. |700X700 a
FLOORS (14)|  97.47 kN/m2 | 44.80 kN/m2 fed 95000 kN/m?2 COMPRESSION ! 0.113
14 rebars D32 and FLOORS (16) 5951 kN/m2 | 56.50 kN/m2 fyd 500000 kN/m2 BUCKLING 3504.7 kN 35856.8 kN| &
D12 stirrups : ' E 4224000 kN/m?2 SLENDERNESS 39.590 39.892| &
area: 2.5m x 3.75m = 9.4m?2 ULS 356.03 kN/m?2
L = 8m NEeD 3504.70 kN
GR. FLOOR COLUMN NED accounts for 5% weight increase for structure
500X500 G Q AVG. CONCRETE |C50/60 MAX/LIM. |500X500 8
FLOORS (13) 90.51T kN/m2| 39.93 kN/m2 fcd 60000 kN/m?2 COMPRESSION 1 0.2 8
14 rebars D32 and FLOORS (16) 59.51 kN/m2| 56.50 kN/m?2 fyd 500000 kN/m?2 BUCKLING 3343.7 kN 12876.0 kN| &
D12 stirrups E 37278000 kN/m?2 SLENDERNESS 27.713 27.74 2
area: 2.5m x 3.75m = 9.4m?2 ULS 339.68 kN/m2
L = 4m Nep 3343.68 kN
Ist FLOOR COLUMN NED accounts for 5% weight increase for structure
G Q AVG. STEEL 5355 MAX/LIM. |W310x310x253 @
35.6cm W310X310 FLOORS (15) 55.79 kKN/m2| 52.97 kKN/m2 Fy 355000 kN/m?2 COMPRESSION ] 013758
X253 'EZ Q]Oogéggg E”N”“ > BUCKLING 15017 kN| _ 27799.0 kN| &
oo uLs 152.55 kN/m?2 /m SLENDERNESS | 1501.669 11836.418] <
Nep 1501.67 kN
area: 2.5m x 3.75m = 9.4m?2 : :
| — 4m Section chosen for its geometry.
15th FLOOR COLUMN NED accounts for 5% weight increase for structure
% POLITECNICO @ MSCBUILDING ARCHITECTURE ~ /icranroll JUAN CARLOS MEDINA 10702592 OUR BEACON: 16
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MIDAS ANALYSIS

FULL BUILDING ANALYSIS

Deflection Analysis - SLS

Reactions - ULS

TOP PARTS ANALYSIS

Moment Analysis at diamonds

Shear Analysis at diamonds

UL
\\\\\ iy )

Wity
1y

‘\\\\\H'I

Moment My (highest) - ULS

Shear Fy (highest) - ULS

Deflection Analysis at diamonds

Reaction Analysis at diamonds

MSC BUILDING ARCHITECTURE
THESIS

Concrete Floor Moment Mzy - ULS

Steel Floor Moment Mzy - ULS

Concrete Floor Shear Fzy - ULS

Steel Floor Shear Fzy - ULS

MIDAS OPTIMIZATION

MARIA GRAZIA FOLLI JUAN CARLOS MEDINA 10702592
CORRADO PECORA
GIOVANNI DOTELLI MARIA JOSE MONTERO 10712731
FRANCESCO ROMANO

10704376

MARCO IMPERADORI DIANA MARISOL NARVAEZ
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BIM

WORKFLOW

LEVEL OF DESIGN

ANALYSIS 100 200 300
Building model ate this stage reflects the pro- Building model contains the accurate quantity, This stage is achieved when fabrication and
Autocad Goodle Sketch cess of site analysis and conceptual design size, location, and systematic relationships of assembly can be driven directly from the mo-
J phase. The model contains the approximate all objects that will eventually be installed. The del. Sun radiation, wind analysis, daylight vi-
quantity, size, location, and systematic rela- data about all objects like: typical floor plans, sualizer, energy performance and other neces-
tionships of most objects that will eventually sections, elevations, etc will be clarified in this sary studies are applied to analyse in-depth
CONCEPTUAL DESIGN be installed. stage. the building effect.
Autocad Revit Sketchup
dwg skp CONCEPTUAL DESIGN
Rhino
DETAILED DESIGN
vt 2D DRAWINGS
Revit 3D SHAPE
3D MOD|ELL|NG RO R AMMING
| | | | RESEARCH 3 D
Grasshopper ~ Pachyderm Velux LadyBug 1D
SHAPE AND FACADE Data collecting STRUCTURE DESIGN
DESIN 4D
BUILDIN
Geometry Acoustic Analysis Daylight Analysis ~ Wind and Solar SYSTEMSG
Analysis
Data analysis
Active house
‘ BUILDING
Skp PERFORMANCE
Comfort Energy / —— CONSTRUCTION AND MEP
: DESIGN
Environment -."...‘
"“,..1
Tekla STRUCTURE
dwf ANALYSIS Quantity extraction
Structural Modelling Cost esimation =228
Ar--u '------:
B i
D
Rhino model to be exported with Tekla Live Link
Tekla Model views
07 reference curves
02 det. profile
04 link to Tekla
A hollow section to floor beams B diamond lower comer
Oé--(-);f-i-o-;w-(-]-l;;eciﬁcoﬂon of position C typ. floor beam connection D concrete to steel connection
Tekla Live Link script
PROFESSORS: STUDENTS: ‘I 8
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4,

GROUND FLOOR CONTROL AREA

GRASSHOPPER

08 control and organize results

OT set floor footprint and array 05 join and close curves from floor perimeters 06 calculate areas

09 export to excel

02 offset floors

03 . 07 substract core from
set core footprint and array

usable area
Results
FLOOR AREA WITH USABLE AREA FLOOR AREA WITH USABLE AREA
NO. | SUABAREA T C|FARANCE3M  (NO CORE) NO. | SUABAREA - bARANCE3M  (NO CORE)
sqm sgm sqm sqm sqm sgm
] 1092.74 1092.74 508.74 18 1000.72 962.65 518.35
2 1092.74 1092.74 908.74 19 944.62 883.51 739.21
3 1092.74 1092.74 908.74 20 860.80 785.65 641.35
4 1092.74 1092.74 908.74 21 758.26 538.24 393.94
5 1092.74 1092.74 908.74 22 538.24 538.09 393.79
6 1092.74 1092.74 908.74 23 537.46 532.55 388.25
7 1092.74 1092.74 908.74 24 529.91 518.99 406.53
8 1092.74 1092.74 908.74 25 514.34 497 41 384.95
9 1092.74 1092.74 908.74 26 490.76 467.8] 428.41
10 1092.74 1092.74 908.74 27 459.16 430.20 416.89
11 1092.74 1092.74 908.74 28 419.54 384.57 371.26
12 1092.74 1092.74 908.74 29 371.91 330.92 317.61
13 1092.74 1092.74 908.74 30 316.25 269.44 256.13
14 1092.74 1092.74 908.74 31 253.52 206.29 192.98
15 1092.74 1087.78 903.78 32 190.72 144.97 131.66
16 1083.78 1064.78 880.78 33 130.84 92.78 79.47
17 1056.11 1023.07 839.07 34 81.55 52.19 38.88

Results from Excel
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ANNUAL DAYLIGHT EXPOSURE

HONEYBEE 6D

GRASSHOPPER

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

height

05

095 set to true

06 reference the climate data for Toronto

1 O visualize results

09 et up legend parameters

08 read annual result

07 wun daylight simulation

01 activate plugins

control the result is
existing and valid

12 boke

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

ANNUAL ANALYSIS BY FLOOR

most non-illumi-

nated areas are bath-
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TORTUGA
LCA (LIFE CYCLE ASSESMENT)

GRASSHOPPER

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

Option |

Global Depletion of Depletion of
BETTER OPTION Warming  Acidification Non- Ozone
Potential renewables Layer
kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs 231.99 1.62 3412.7 8.60E-06
Mineral Fiber Batt Insulation
Drywall / Natural Gypsum
FACADE
Triple pane IGU 89.51 0.4 1254 9.37E-07
COINCTNERCORE 10.99 0.046 11.33 1.54E-08

Ready Mix Concrete (BF Slag)

FLOOR/CEILING

Vinyl Composition Tile

Sub-Floor Smoothing Compound

Fiber Glass Board Insulation 284.33 2.05 4483.74  9.86E-06

Mineral Fiber Batt Insulation
Acoustical Ceiling Panels (Natural

07 sum average Global Warming Potential

02 set glass facade profile and material results per sample floor

Gypsum)

Holedeck 45 with Beams: Ready Mix 20.81 0.088 210.7 2 92E-08
Concrete (BF Slag)

|TOTAL 637.63 4.204 9372.47 1.944E-O5|

03 set concrete geometry and material

Y OpﬂOﬂ 2 bes’r resu i

Result by sgm

Global Depletion of Depletion of
.| O 6 5 Sq m BEST OPTION Warming  Acidification Non- Ozone
Potential renewables Layer
kgCO2 kgSO2 MJ kgFCF11
INTERIOR WALLS
Drywall / Natural Gypsum
Steel Studs 231.99 1.62 3412.7 8.60E-06
Mineral Fiber Batt Insulation
Drywall / Natural Gypsum
FACADE
Triple pane IGU 89.51 0.4 1254 9.37E-07
SOITNTNBIE@RE 10.99 0.046 11.33 1.54E-08

Ready Mix Concrete (BF Slag)

@ Canada LEED Standard example to achieve- Qualifying FLOOR/CEIING

Vinyl Composition Tile

Sub-Floor Smoothing Compound

Medium Density Fiberboard (MDF) 204.98 1.77 4118.78 = 4.48E-06
Mineral Fiber Batt Insulation

Acoustical Ceiling Panels (Natural

Gypsum)

Holedeck 45 with Beams: Ready Mix 20.81 0.088 210.7 2 92E-08
Concrete (BF Slag)

[TOTAL 558.28 3.924  9007.51 1.406E-05]

7

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

PV PANELS POTENTIAL ANALYSIS

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

03 get sunlighthours hitting the test
surface

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

04 set to true to start

05 average results by
surface

gradient showing mini-
mum and maximum
found in the model
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