Structural Design

LIGHTWEIGHT BIAXIAL FLOOR SLABS
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FLOOR SLABS CETAIL Thie slruclure of e floors is realized hrough lighlweighl biaxal slabs kriown as bubbledacks and consliluled by a precast concrale deck
YERTICAL SECTION  scals 1:10 inlegraled wilh | IDPE sph: lo be
real zed wilhoul the use of prolruding beams or when Lhe big oad of he sl-uclure has Lo be reduced because of ils large dimansions.

s and iron reinforcemenlt cages. Lighlensd floors slruclures are moslly required when large spar

Thie niecessily o have big spans wilh (2w columns is worln Lo he flexibilily of he spaces, more ard rmare requirec: n Lhis sense the use

of lhis kind af lact nology helps in reaching he goal. T1e main characlerislic is he possibility lo ernploy bi-direclional decks thal ellow he

bubbledec< [oor lo ba Lsed for large surfaces Lo be covera

veral columns. lale-ials commonly used in bubbledecks conslruclions ars sleel, ypically FeB 5077 60, concrele mace by slandard parl-

lanc cemenl CAb/bY and HOPE {High Densily Palyelhylens/ Praoylene) spheres, also ablairied from recycled rmalerials,

3 pracasl aviersls bioxal s ab 5 me Bubbledack provides a grash in which for differenl valug of lhe maxmurn romenl acling on the plales, there is suggesled the righ | thick-
nass of he same o Jse lo have a sufficient slrenglh of he floor.,
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withoul, or al leasl minimidng, he use af beams of big dimensinns and se-

2 tainfatcamant bats < 277 e

1 FUP_ paleshylene spbaras

The irnages shaw the compuler anelysis of hie verlical displacemant caused in the floor slabs by graxly loads for (he lhres different confi-
guralions. The crilical poinls ars evidenced by he blue lraces. which are of course emerging in he overhiangs and where e prajecling
sparis are he largesl. The less soliciled narls are, inslead. lhase around the colurns and the care.

The slab dimension Lhal salisiies he verilicelion is IFe /50 mr thick for the affice floors and the 340 mm Lhick lor he residential lloors,

5 eneaels ealurin . d 80 mm
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CENTRAL BEARING CORE

Tha structure of the designed building is constituted by a contral bearing core, which carries almost the whole lataral load of the con-
struction. The core is a reinforced conerate structura realized with bezring walls wiose dimension is caleulated according to the re-
sistance to the st-ess causad by wind action.

The central elamant Fosts the sorvices of the buildings, such as emergency stairs and alevators that allow the aceess to all office
and rosidential floars. The bearing core for the two part of the building, wich is subdividad, as describad n the provious chapters,
in height batwazn the offics part at the bottom. and the residential part at the top, is diffzrent: the residential cove is smallar than
tha office’s because the stairs and lift sening the first floors stop at the and of the lower block and the depasit spaces ard common
bathrooms that occupind the rest of the space in the core in the office floors are not naeessary anymara hera,

This is fanctonal o reduce the self waight of the structurs as the building rises in height, oven if a lower res stance of the cara have
basen neesssary to be taken into account for the reduced mass of the same. However, the smallar core is included in the larger one
since the first floars and s just -cducad in size as the office part stops. The cantral cors is integrated by parimeter columns that ha-
wover haye no role in the rosistance to latoral sway. These have just the aim of bearing the verticzl loads dotormined by the soff
wiaight of the structure, 1.0, e floors or facade weight, and live loads dus to the prasencs of paopls using the building. Part of this
complox load is anyway carricd by the contral cors as well to which tha floors ars anchared

All the calculations concaming tha structural slements bslong o a pro-d mensioning procedurs bassd on the local regulations and
on tha Furocods 1.Tha dimensioning of the boaring cors is dopaadent from the influencs of tho lateral wind loads and on ta shaps
of tha structurs

Ths building is divided in two pa-ts: oneg hosing mostly offices function ard anather dedicated to the rasidential function. Ths struc
ture for horizantal loads. i.e. ths cars. is civided in the same two parts. The two parts of ths cors difer from each other because of
the momsnt of nertia and of the wind load

The cors has besn modsllsd in a three dimensional analysis computar softwars in ordsr to have a graphical output of the most
stressed portions of the cors

The shaps of the building is concsived as a trizngular lke form, and then the calculations have been dane investigating both the
configuradan with the “strong" angls toward the windward side, and te ong with the plain facade surfacs toward it.

The iragas on the side show the deflection of the cantral cors dug to wind load for differant conf qurations, with symmetric and
asymmgtric loading. The deflaction at the top of the building has besn verified to bs undar the Imit value imposed by regulations
of 320 nm
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METHODOLOGY

The parametrization of the projact deseribed has boon pursusd through the Rhinaceros plugin
tGrasshappar, a visual editor for scripting based on the algarithmic logic through whicn a se-
quenes of instructions regulating difforent aspacts of the madal are fraduced in three-dimen-
sional visualization of the solution. /A furtharmors improvemeant of the szme has been dons by
making usz of Galapagos, a platform for Grasshopper Jsaful for the optimization of tz pzra-
meters defined in the latter and for researching for th2 best solution qiven a dofinad dim. Tko
crucidl peint of this pracedurs is. thorefare. the correct identifeation of the parameters that
hava to ba anayzed and that have to deal to the final searchad result. The approach hers do-
seribod is. than, mothodological rathor tat rosoltory in order to ostablish the most conve-
nisnt, or 4t laast so consicared, procsdure anc sat of paramaters to roach the intehded goal
Tha saquancos of corrslations ostablished in Grasshapper can bs improvad, modifisd or into-
qgratad to bo adapted o a difforant kind of aim raths+ than tho ons hers deseribed. or to maka
ma-g praciss tha procedurs to reach the latter.

In arder to convenisntly redlize modifications to the project maintainsd as 2 bass, somre funda
mental characteristics have basn maintained fixed: in perticular, the central bsaring core and
the vertical structurs, 1.e. the perimstsr columrs. have to be considsrad as 4 steady point

GOING FLEXIBLE THROUGH PARAMETRIZATICN
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Parametric Design opTiMizaTION THROUGH GRASSHOPPER

MINIMIZATION/MAXIMIZATION OF BALCONIES MUTUAL SHADING

A possiblity for implernentiag an algorithm for the paramitrization of the bul-
ding fratures, is to act to the rotation of tha floors in ordar to have a reciprocal
position that allows to have on cach overhangs, that could be used as a bal-

cany. tha less or the highast protection derivad fron the floors above.
This sconario avicences the possiallity to creats protected torraces, from the
SHAPED fokTior sun or from rain, whareas they have to be used by people, or to loave as
0F TiHT BAL corlY - much fran as possible whe-eas t1ase projecting clements heve to be used for
- T <4 - - plantation trat nood the maximum possible gantty of rain and sun. The de-
V4 \ | seribed result could ba obtained by parameterizing the rotation of the floors,
[ W and once avidenced the shaoe of the shadow producad by cach of this floor
dug to 4 simplified vortical sourcs {in this case rain is quite well roprosented
whils sun should bo adapted accorcing ta the inclination in the location and in
the dasired mamont of the yoar. minimizing or maximizing tho arsa of the
shadows of all the above floors, zccording to the pre-dotarmined goal. Since
going higher the protaction of the floars' overhangs is ralatvaly loss usaful
dlmost proortionally to “he distancs betwsen the tro floors considarsd, 4 ro-
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PoRTIoN OF THe T duction factor for trg shadows of ths successive floors has to be adoptad in
BRLOoo | order to taks into consideration his slement. The summation of the arsas of
LR Coel |

the shadows projectsd on the dacidad floor is the “fitnass” paramater for Ga
lapagos. while the rotation angle of ts different floors remains ths "gsnoms”
irformation

MINIMIZATION OF THE SHADING ON THE SURROUNDING
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Gonsldering the reltion bez

an st bigh tise bilding aned its context, &

rmigthiodakigy to sploredd could be the ar s of sheding cansed by the

biilding presence on ts context. The
taf
cotlhd be nsefil to ida
arid the
shiacte. The situstior

it of the building, in fact, coukd in-

with e stnrounding fabvic and then the analysis through the rodel

5. for adiverhour of a4 precise momerit of e yaar,

it

st irclinadion of the sun rays. whch is the portion n the

xarnplified by projecting the shidow generated by the

biileding stbjact t A ight souree with a pra-defir ad indireion. The aram of the

projectad shadow is, than, the parameter 0 be analyzed in Dalapagos. In

ordat to have the inimurn guantity of sFadows, the area bis to be ninimized

by the erine.

ROTATION OF THE BUILDING ACCORDING TC THE WIND DISTRIBUTION
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VARIATION OF THE NUMBER OF FLOORS

The recuited heioht could incresse significantly, when desling with 4 oiban con-

text whete high tise constrictions e se

vl no bigight limits e imposad, or

wher rmiata space s regtited to bat i height, On thie other band, the

binilding could be placed inacor text whiate sueh tall constrction is rot raguirad

ar allowesd. Thersfore the height of the building coud be maoddified by«

Asing

thia rumbar of floors, Tae factar times which the floors rimber is repeatsd s the
parametar 0 be e vhan a lower o taller building has t ba realized. The
feagstor ol multiply the single floor or the blocks inchuding the tree floors rozted

i tespect to ench other as conceived in the project

‘ﬁ &HT
SURLE

OPTIMIZATION OF PASSIVE SHADING
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| v means that cach floor acts, ir pat, as a horizontal shading systom for the
/ e of the floor bolow. This charactariste, cven if partially, can be exploitad to
ide passive shading far the bulding. /An extreme simplified situation has b
zedl: bning ach floor sticking out from tha one below, considering a verical
iz of heat/light, narmal to the floor olang, it protects tha floar aclow from this
vartical projected shadow, When more than one floor is repeated in height,
tal snadow projected by them can be assumad as a para rto ba modu-
n arder to reach the maximum possible degrae of shading. The parametar
shed to be avaluated is drawn out by projacting on the ground the shadow
by the floors all “ogether considerad. This shadow cvidences a shape
is then requirad to b maximized in orde- to obtain the raximum, as
wall, of shading
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DIMENSION OF THE BUILDING ACCORDING TO THE PROJECT SITE




