Hdaptive Morphology 2016
Kuma + Obuchi + Ichikawa Studio

The University of Tokyo
Rafael Pacheco Goncalves

CONCEPT // TREES AND BUILDINGS

Plant@andbuildingsharanoresimilariti¢lsanwhat
Is easilygraspedby a commonglimpseln fact,
both are structuresvhosemaindivisiorronsison
underthe groundlevel and aboveit Uand such
division and the environment around its
developments the startingpoint for all other
decisions

Also, both structuressharea quite obviousbut
importantact Theyaresupposedo standstillina
singlgoositioruntilthe endof theidifes Plantsieal
with thisissueusingevolutionaryacticsto ensure
CQ2 absorptiom u t r traespotiasdabsortion
aswell asplentyof lighthittingts surfaceUsually
architectsdesign buildingsto adapt to local
condition®) whichis,somehow]oseto the plants
approact to ensurdightyentilatiorsafestructure
and good functionalityArchitectsand plantsalso
aim on the aestheticdJ to attract usersand
developanarchitecturabnceptnthefirstcaseor
gather attention of annimalsfor reproduction
purposesmthesecond

INVESTIGATION OF ROUGHNESS
CONCEPT IN NATURE

As of the Studiqrojectfor Hotelnear
GalenMastationn Tokyoin a sitenear
the New Tokyo Olympic Stadium,
severatliscussiodouttheroughness
of a buildingwere risedin order to
developa desigrthat would maximize
it But would roughnesse only a
value?

The studio concept used a relation
between Volumeand Surfacereato
graspthe roughnessatioof a building
Such formula was mostly used by
analyzingexteriorsurfacesof existing
buildings using Grasshoppennside
R h i n caveonnoesta

Fromthe VegetalMorphologywork of
GoncalveandLorenz{2007,the same
parameters are mentioned and
correlatecasone of the mainvariables
for p | afarmadavelopmenfAsthe
authors explained, several shape
adaptionsevolutionarprocessebad
this relation as a key factor for
maximizinglight gathering surfaces,
reducewater wasteor evenminimize
possibledamagesdue to crashwith
other objects As an examplecactus
speciesieedlesssurfaceareadue to
desertclimateasamazorspecieseed
morelightdueto the densevegetation
layerthatreducesunlightindeitrees

INVESTIGATION OF NETWORK IN NATURE

Someplantsdiffertheirnetworksystemselatedto the environmenmiemandsGrasping

s i sueocarsdingmsthe samepowerjnorderto maketshorte@sitisoneof theS t u d i Thensethodslevelopedy the studiaruston the evolutionaryool Galapagos,thednbe usedfor evolutivesimulatiomsideéhe Rhinoceros
workablearea Connectinghe strategiesisedto plantsduringthousandef yearsto architecturesuchrelationshouldalsoaimon the
consequencds the buildingsuchasventilatiorsunexposurer visuabensation® the usersBy conclusiorihe roughness morethana
numbetbut a factorthat stimulatesthersthatare importantn architecturalesignSucheffect happensswell withthe networksystems
Choosinghortepathanayleadto severaimpact®np e o floweardsffectivenessf theoperations

objectivesinitsfirstevolutionargtagesplantswere muchsmallerandunderwatenot
reallydemandingniguestrategieselatedo thetransporof nutrientdt thesetimesthe
flow of neededenergyhappenetfom cellto cell Asspeciegrownwiderandtallersuch
strategywasreplacedy conductivdissuexylemandphloemjo increasefficiencyn
largersystems

Inpastseveraarchitecturstyleshadbuildingwithno circulationsetweerroomsU such
as portuguesdiousesSuchkindof networkcanbe comparedo primitivelants The
mostadoptedsolutiommowadaydascirculationas the networksystemconnectingll
therooms

As the studioprojectis mostlyverticalthe providedsolutiorshouldbe closeto plants
whosegeometriesendto usethe samemainaxisthusdeveloping compactetwork
Thenetworksystemis basedon the mainflow of usersof thisknd of buildingfrom
entranceto guestroom By default,to mimicroots of at r emethalfor gathering
nutrientsll the possiblentrancewereconsideret leadindo a good solutiormadeof
shortepaths
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FINDING A SOLUTION: EVOLUTIONARY DESIGN

SURFACE AREA TO VOLUME RATIO:.
ARCHITECTURAL BENCHMARK

To grasproughnessn architecturdgenchmarknodels

were usedto checkpossibleroughnesand network

relationshi he examplebelow is Edificid6Q in Sao

PauloBrazikvhichgetsmoreroughdueto the balconies
purposedby IsayWeinfielBraziliaarchitect

SOLUTION FLOWCHRRT

CREATE SEVERAL POINTS IN THE
SITE - POSSIBLE CORES

$

CHOOSE THE CORES RANDOMLY
( ALSO THE NUMBER OF CORES)

4

CREATE CIRCLES. THE RADIUS
SHOULD BE EQUAL TO THE MIN
DISTANCE TO THE SITE BOUNDS.

CREATE A SINGLE CURVE

$

DIVIDE THE CURVE AND GET THE
ROOMS. GET THE CORE
COMBINATIONS THAT WILL
PROVIDE MORE ROOMS

$

OUT OF THE BEST SOLUTIONS, GET
THE NETWORK OF THEM. PICK THE
MOST COMPACT.

$

GET THE POINT CLOSEST TO ALL
ROOMS AND ENTRANCE. THIS 1S
LEISURE SPACE CORE. ( POOL, GYM...)

4
HOTEL SHAPE
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A Allowed building height: 80m PR L i TR, TG ms;&:%, ,
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Thesiteislocatedon a regionof highreal
estatevaluedueto T o0 k QlpnapsStadiu
and sportsfacilitiesCloseto the areathe
guest will have severalstationssuch as
GaierMaestationThesiteismostlyflat and
nowaday$asresidentialse

THE SITE AND ITS MAIN
REGULATIONS WERE USED TO
DEVELOP THIS PROJECT AS MAIN
PARAMETER.

The secondimportantvariablefor this
ST E P O 1 projectisrelatedio the purposedype of

hotel Theroom sizeisthe valueusedfor

FIND THE BEST SHAPE dividinghe main curves For this single
CONTOURS RELATED TO studyit is purposeda hotel that aimson
youngpeoplegroupswillingo visitTokyo,
_ speciallpn 2020summeblympics
At thisstageit is thoughtthat the rooms
should have more than two beds and

shouldbe chargedsimilariyto rent U as For this study, the maximum
likeotherfamousservicesuchasAirBNB numbenf roomswas48 Mostly
Thisrequiremengives the size of the the evaluatiomreturned3 cores
rooms as an good number, with
Fromthe givensite the mainconstrainfor incidenceof 2 and 4 coresas

this operationis the site limits due to well
T o k yeguéasongromthissite a gridof
pointsscreatedthusallowinga rangeof
acceptable solutions within the
constructiohmitationgfter thissomeof
these points are chosenrandomlyand
treatedaspossibleore

By simulatinghe unionof simplecells,
these cores connect themselves,
generatin@ mastercurve that will give
the numberof roomswhiichsthe factor
desiredo be maximzedn orderto make
thec | | imvestmardorthit

After applyingthislogic to Evolutionary

Optimization tool (Grasshopper as
Galapagodshe mainresultwas obtained,

providingalso the best possibilitiefor

numbenf floors




