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Living Organism — Point Cloud Cross Section

Living Organism - Point Cloud Roof Plan
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Intracellular Transformation — Concept Sketch
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Living Organism — Point Cloud Plan
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Floor Plan — Level 200

Floor Plan — Level 400
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Biophilic Skin Study - 3D

Prologue

Biodome, which was located in former Belodrome, built for the Montreal Olympics in 1976, was remodeled and
opened in 1992 and is the most visited museum in Canada. Kanva, who won the International competition for
New Biodome in 2014, won the project from Space for Life in $ 25 million.

From an organizational perspective, KANVA began by targeting spaces that could be transformed in ways that
would maximize the value of the building’s architectural heritage. The carving of a new core combined with
the demolition of the particularly low ceiling at the entrance of the building allows visitors to appreciate the
impressive scale of the existing space. In gutting the existing ceiling, KANVA opened the space skyward to the
building’s extraordinary roof, composed of massive skylight panels that infuse an abundance of natural light.
A calming nucleus

With a massive open space now forming the core between the ecosystems, KANVA parametrically designed a
living skin that they could wrap around the ecosystems, and which would serve as a guiding accompaniment
to visitors. With exceptionally complicated structural engineering, the installation of the prefabricated pure
white, biophilic skin was a monumental task. With no room for error, the skin was curved and stretched around
a bowed aluminum structure, using tension, cantilevering, and triangular beams for suspension, and itself
anchored to a primary steel structure. Mechanical junctions were also incorporated in order to accommodate
a variety of movements and allow for on-site adjustments.

The translucent skin harmoniously interacts with the skylights above, with beveled horizons that elicit a sense
of calm and infinity.

Sensorial design

KANVA then focused on the journey itself, designing new passages aimed at transforming the existing linear
path of discovery into a more dynamic experience, where visitors take charge of their own journeys through the
Biodome’s five ecosystems, housing more than 250,000 animals and 500 plant species. Conceptually aiming
for a more immersive experience, KANVA focused its attention on soliciting senses, relegating sight to the
end of the line behind sound, smell, and touch. From the calming lobby hall, the undulating living skin funnels
visitors into a 10-meter tunnel leading to the central core, where their exploration of five ecosystems, including
Tropical Rainforest, Laurentian Maple Forest, Gulf of St. Lawrence, Sub-Antarctic Islands, and Labrador Coast,
begins.

The entry tunnel features a very subtle floor incline, intended to slow the pace of movement through a
compressed white passage, and to void the mind for fresh sensory input. Once visitors reach the central core,
smaller slits in the living skin, called eco-transits, lead them towards the ecosystem entrances. As automatic
doors at the end of the eco-transit open into the ecosystem, it remains visually obstructed by a curtain of beads.
By the time visitors pass through the beads, they have been exposed to the climate, smells, and sounds of the
natural habitat before seeing anything. At the entrance of the Subpolar Regions, KANVA designed a new ice
tunnel that acclimatizes visitors during the transition, while the sounds and smells of puffins and penguins
ahead provide additional sensory stimulation.

Vertically, KANVA added an entire new level above the ecosystems, accessible via walkways enabling visitors to
move through the foliage of majestic trees of both the Tropical Rainforest and Gulf of St. Lawrence ecosystems.
The walkways lead to a new mezzanine, offering aerial views of the various ecosystems and the pure white
nucleus. The new mezzanine also serves as a technical floor, with interactive educational exhibits and insight
into the elaborate machinery required to preserve the facility’s delicate ecosystems.

A learning process

Before designing a new water basin for the facility’s resident penguins, KANVA staff spent weeks with biologists
and veterinarians in order to gain insight into the specie’s swimming patterns. To provide an authentic feel to an
observation point where visitors can observe beavers in their natural habitat, the firm studied the architectural
prowess of the beavers. The idea emerged to let the beavers carve the wood themselves, which was then dried
and used to line the interior of the space.

The entire experience has enriched KANVA's journey as an architectural firm. The educational process has
advanced their exploration of how buildings, rather than being barriers to external forces, can be rendered
more permeable as harmonious cohabitations between humans and nature.

69






\
\

horizontal armto
support “canadarm, —
length variable, steel
primed
“Uplate
“K*plate

assembled support consisting of
nested tubes to allow for rotational
and linear adjustrent in x-axis,
outer tube welded to K" plate, steel
primed

~~
-
=~
~
~
~
~
~
~
~
~
hinge with variable axis \\
/" of rotation % horizontal arm to support continuous triangular
\\ “canadam’ length e 7 truss, aluminum
i h B
\ varable, stesl panesd junction plate between
\ adjacent triangular truss
\ segments, aluminum
%
b
A
\ /
\ T
! [
\ |
1 1
| \ “hockey stick” plate,
ll \\ R receiving junction
plate of triangular
| A / truss, steel painted
“hockey stick”plate hinged |
frominner tube & shaped upper support
to accommadate junction |
edge conditi |
gl:nt:red Ll 1 “canadarm” assembly
i “. allowing for rotational and
junction plates i

between adjacent I
triangular truss /

segments, J
aluminum /
adjustment legend : !
@ translation along y-axis & z-axis /
1‘@,&% 7
iy, translation along x-axis by #
%%% sliding inner tube v
rd
rotation around x-axis by s
pivoting inner tube //
-
@ adjustment by hinge .~
rotation -
-
-
e
-

Key Plan - Skin
Level 200 - Biodome

scale 1:2000

linear adjustments in
x-y-z-axis, steel painted

top horizontal extension (steel
primed) with U-plate (steel painted) to
“__ supportinclined aluminum HSS,
welded to steel support column,
length variable

support column for
technical membrane of
general skin section, steel
primed

= -
support at every 3000mm in height

. intermediate horizontal extension
& (steel primed) with U-plate (steel
- painted) to support inclined aluminum
HSS, welded to steel support colurmn,
length variable

technical membranein
" tension, general skin
section

\ textile fastening profile, bent

\ prior to assembly, following

" membrane curvature and
resting on square base tube,
facid #7100, aluminum

~.__ inclined HSS column,
102mm x 102mm, bent
prior toassembly,
aluminum

Skin Construction Detail — Level 200

Skin Construction Detail
Level 200 - Biodome

scale 1:30

71



Key Plan - Skin
Level 400 - Biodome

scale 1:2000

punctual tube-at-slab-level, as
required, 48,3mm & aluminum

assembled support for
tube-at-slab-level, consisting of
nested tubes to allow for ratatianal
and linear adjustment in x-axis,
steel primed

technical membrane in
tension, general skin
section

textile fastening profile, bent
prior to assembly, following
membrane curvature and
resting on square base tube,
facid 87100, aluminum

inclined HSS column supporting
facid profiles, 102mm x102mm,

bent prior to assembly, aluminum

U-plate supporting
inclined HSS column,
steel painted

column base plate, steel
primed

ensure continuity of metal
deck to edge of steel
structure for secure technical
access

horizental extension to
support vertical joint of
membrane, steel primed

=~
~
-~
~
~
~
2 b
T-plate receiving ~
continuous HSS, ~
aluminum k3
receiver plate welded N
eolumn erown, steel N
primed k
adjustment plate with N\
P ablong arc openings, b -
/ g steel primed \ 2 § g. g % %
/ hook plate to support \ ia & o s
7 lacing tube, steel \ XY T g 2 £
painted " \ g EI g E
adjustment @ \ 3 o o 3
. lacing tube crass-braced  \ = F E
% with primary tube, 48 3mm } 4 LI L3
N o, bent prior to assembly, | F‘ %
h aluminum \ EH
s assembled support consisting of 1 continuous HS5
quarter-circular plate receiving _ nested tubes to allow for rotational | supporting facid profiles
primary tube, steel painted and linear adjustment in x-axis, | and guardrail, bent prior
. outer tube welded to adjustment | to assembly, aluminum
"\ plate, steel primed
5 . \ I
i o NS N becosbroedwith | tete fsaring profe
adjustments, steel ‘"!‘Ld @ & lacing tube, 48.3mm @, bent prior | facid #7160, bent prior to
. L toassembly, aluminum I assembly, ulwwed to quardrail, aluminum,
! HSS, aluminum painted RAL9016
]
-
~ 2 lacing tube cross-braced
i e, T [ iy s P —
141mm o, height variable, @ rotation; ar:_und y-an;bv / o, bent prior to assembly, :?::IZI‘:S;::::::{ e
. pivoting adjustment plate lumi e
\ shos] primed ’," auminam HSS, aluminum
\\ translation along x-ads by / technical membrane in
1 slidinginner tube / tension, upper apron
\ z e / section
rotation araund x-axis # r
\\ pivoting inner tube 7 laced tension cords
- ’
N ¥y rotation around z-axis by sliding 3 7 pre-pierced membrane
\\ X the cap , fings to receive tension
N -, cords _ .
~ . translation along zaxisby ~ Mchpialarakiane
PR (@) sliding the cap - tension, mezzanine P
S P primary tube cross-braced with section &
i - ool lacing tube, 48,3mm o, bant b
b - prior to assembly, aluminum El
e i u
&
support column for balustrade 3
o " ind membrane, 141mm o, =
technical memb fe : ‘
wmn',“;e:ri:: height variable, steel primed
section
stiffener to counteract
security balustrade, moment created by
steel primed membrane in tension,
aluminium
continuaus square HSS, £
bent prior to assembly, 3
aluminum 3
security balustrade, steel g
primed protective flat plate, i
aluminum, painted 3
flexible coil, RAL0IG £
confectionned B
into membrane B
anchor plate for security electrical sutlet, recessed
balustrade, welded to in base detail
steel calumn, steel floor construction:
primed vinyl covering;
concrete slab;
flat plate securing edge of metal dedy
membrane, aluminum, ' steel structure
painted RAL 9016 . -
kick plate, aluminum,
painted RAL 9016 \ f \ f [ 1 f
edge of conarete slab =

Skin Construction Detail
Level 400 - Biodome

Skin Construction Detail — Level 400 scale 1:30









A / L7 F / T

BPT T/ /)77
Gasamssss?s, >

= A

75






i




I |IIIII
!.. ! !ii' lIIiIIIIii ll
lu"l!gii%i!'|iilIiIIlHIII||II i |Ii!!!IIII|II!II
!ill» '|lllllilii||illlll“|!ﬁ L

any mmmlmh I
i nu i

m||!m|||||uumu

L













