
Plantsandbuildingssharemoresimilaritiesthanwhat
is easilygraspedby a commonglimpse. In fact,
both arestructureswhosemaindivisionconsiston
underthe groundlevel and above it Ûand such
division and the environment around its
developmentis the startingpoint for all other
decisions.
Also, both structuressharea quite obviousbut
importantfact: Theyaresupposedto standstillina
singlepositionuntiltheendof theirlifes. Plantsdeal
with thisissueusingevolutionarytacticsto ensure
CO2 absorption,nutrientsàtransportand absortion
aswell asplentyof lighthittingitssurface. Usually
architectsdesign buildingsto adapt to local
conditionsÛwhichis,somehow,closeto the plants
approachÛto ensurelight,ventilation,safestructure
and good functionality. Architectsand plantsalso
aim on the aestheticsÛ to attract users and
developanarchitecturalconceptinthefirstcaseor
gather attention of annimalsfor reproduction
purposesinthesecond.

Asof theStudioprojectfor Hotelnear
GaienMaestationinTokyoina sitenear
the New Tokyo Olympic Stadium,
severaldiscussionsabouttheroughness
of a buildingwere risedin order to
developa designthat wouldmaximize
it. But would roughnessbe only a
value?
The studio concept used a relation
betweenVolumeand Surfaceareato
graspthe roughnessratioof a building.
Such formula was mostly used by
analyzingexteriorsurfacesof existing
buildings using Grasshopperinside
Rhinocerosàenvironment.
Fromthe VegetalMorphologyworkof
GonçalvesandLorenzi(2007),thesame
parameters are mentioned and
correlatedasoneof themainvariables
for plantsàformaldevelopment. As the
authors explained, several shape
adaptionsinevolutionaryprocesseshad
this relation as a key factor for
maximizinglight gathering surfaces,
reducewater wasteor evenminimize
possibledamagesdue to crashwith
other objects. As an example,cactus
speciesneedlesssurfaceareadue to
desertclimateasamazonspeciesneed
morelightdueto thedensevegetation
layerthatreducessunlightundertrees.

Someplantsdiffertheirnetworksystemsrelatedto the environmentdemands. Grasping
siteàssurroundingshasthesamepower,inorderto makeit shorter,asit isoneof theStudioàs
objectives. In its firstevolutionarystages,plantsweremuchsmallerandunderwater,not
reallydemandinguniquestrategiesrelatedto thetransportof nutrients. At thesetimes,the
flow of neededenergyhappenedfromcell to cell.Asspeciesgrownwiderandtaller,such
strategywasreplacedby conductivetissues: xylemandphloem,to increaseefficiencyin
largersystems.
Inpast,severalarchitecturestyleshadbuildingswithno circulationsbetweenroomsÛsuch
as portuguesehouses; Suchkindof networkcanbe comparedto primitiveplants. The
mostadoptedsolutionnowadayshascirculationsas the networksystemconnectingall
therooms.
As the studioproject ismostlyvertical,the providedsolutionshouldbe closeto plants
whosegeometriestendto usethe samemainaxis,thusdevelopinga compactnetwork.
Thenetworksystemis basedon the mainflow of usersof thisknd of building: from
entranceto guestroom. By default,to mimicroots of a treeàsmethodfor gathering
nutrients,all thepossibleentranceswereconsideredÛleadingto a goodsolutionmadeof
shorterpaths.

Themethodsdevelopedby thestudiotruston theevolutionarytool Galapagos,thatcanbe usedfor evolutivesimulationinsidetheRhinoceros
workablearea. Connectingthe strategiesusedto plantsduringthousandsof yearsto architecture,suchrelationshouldalso aimon the
consequencesto thebuilding,suchasventilation,sunexposureor visualsensationsto theusers. Byconclusion,the roughnessismorethana
number,but a factor thatstimulatesothersthatareimportantin architecturaldesign. Sucheffect happensaswell withthe networksystems:
Choosingshorterpathsmayleadto severalimpactsonpeopleàsflow andeffectivenessof theoperations.

NUTRIENTS ROOTS MAIN BRANCH LEAVES

GUESTS ENTRANCES EV CORES GUEST ROOMS

To grasproughnessin architecture,benchmarkmodels
were used to checkpossibleroughnessand network
relationship. The examplebelow is Edifício360, in São
Paulo,Brazil,whichgetsmoreroughdueto thebalconies
purposedby IsayWeinfield,Brazilianarchitect.



Thesiteis locatedon a regionof highreal
estatevaluedueto TokyoàsOlympicStadium
and sportsfacilities. Closeto the areathe
guest will have severalstations,such as
GaienMaestation. Thesiteismostlyflat and
nowadayshasresidentialuse.
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Fromthegivensite,themainconstraintfor
this operationis the site limits due to
Tokyoàsregulations. Fromthissite,a gridof
pointsiscreated,thus,allowinga rangeof
acceptable solutions within the
constructionlimitations. After this,someof
these points are chosenrandomlyand
treatedaspossiblecore.
By simulatingthe unionof simplecells,
these cores connect themselves,
generatinga mastercurve that will give
the numberof rooms,whiichis the factor
desiredto be maximzedinorderto make
theclientàsinvestmentworthit.

After applyingthis logic to Evolutionary
Optimization tool (Grasshopperàs
Galapagos),the mainresultwasobtained,
providingalso the best possibilitiesfor
numberof floors.

The second importantvariablefor this
projectisrelatedto thepurposedtypeof
hotel. Theroomsizeisthevalueusedfor
dividingthe maincurves. For this single
studyit is purposeda hotel that aimson
youngpeoplegroupswillingto visitTokyo,
speciallyon2020summerolympics.
At thisstageit is thoughtthat the rooms
shouldhave more than two beds and
shouldbe chargedsimilarlyto rentÛas
likeotherfamousservices,suchasAirBNB.
This requirementgives the size of the
rooms.

For this study, the maximum
numberof roomswas48. Mostly
the evaluationreturned3 cores
as an good number, with
incidenceof 2 and 4 cores as
well.


