ACOPERISUL VERDE, NATURA URBANA SI DESIGNUL SUSTENABIL /
THE GREEN ROOF, URBAN NATURE AND SUSTAINABLE DESIGN

Stefan MIHAILESCU
Lector dr. arh. / Assist. Prof. PhD Arch., UAUIM

Rezumat

Legatura dintre om si natura, atat de brusc intrerupta
in cadrul orasului a capdtat o sansa in plus odata cu
aplicarea principiilor sustenabile care au condus la re-
alizarea de sere de mari dimensiuni in cladiri, pline de
vegetatie precum si conceptul de terasa verde, rezul-
tand un mediu verde controlat in proportie de 100%
de cdtre om. Restabilirea legaturii dintre om si cadrul
Jnatural” are efecte benefice asupra sanatatii noastre.
Acest fapt este vizibil prin diminuarea stresului, sca-
derea tensiunii din muschi si obtinerea unui climat
mai relaxat si mai linistit care imbunatateste inclusiv
relatiile sociale din cadrul imobilelor'.
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Abstract

The connection between man and nature, so suddenly
interrupted within the city, has gained an extra chance
with the application of sustainable principles. That led
to the appearance of large greenhouses full of vegeta-
tion in buildings, and the concept of green terrace, re-
sulting in a green environment controlled 100% by man.
Restoring the link between man and the “natural” envi-
ronment has beneficial effects on our health. This is vis-
ible by lowering stress, lowering tension in the muscles,
and achieving a more relaxed and tranquil climate that
also improve social relationships within buildings social
life'.
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Data fiind lipsa de vegetatie din orase, prezenta sa
neasteptatd pe cladiri si in spatiile publice produce
efecte pozitive atat in mentalul oamenilor cat si in
plan economic, pentru cd aceste spatii ajung sa fie
scoase pe piata mult mai usor, vandute sau inchiriate
la un pret mai bun din cauza caracterului lor placut si
al posibilitatii de imbunatatire a starii de spirit. Astfel
cedarea unor metri patrati din suprafata construita
sau investitia mai mare in terase si acoperisuri verzi
este o modalitate de a obtine un spatiu rentabil usor
de asezat pe piata imobiliarelor. Exemplele discutate
n acest articol acopera un spectru redus al utilizarii
acoperisului verde demonstreaza insa modul in care
acesta determind designul de arhitectura si perceptia
obiectului la nivelul contextului local.

Acoperisul verde - clasificari

Sistemul clasic de protejare a teraselor presupune in
general ca stratul final de hidroizolare sa ramana apa-
rent, protejat prin fabricatie de un strat de ardezie. De
asemenea, in mod curent culoarea acestor straturi fi-
nale este neagrd, fapt care conduce la absorbtia ener-
giei solare si la cresterea temperaturii generate de
fondul construit. Aparitia acoperisurilor verzi permite
rezolvarea acestei probleme aducand un plus estetic
acestor suprafete. Acoperisurile verzi sunt utilizate pe
scara tot mai larga pentru ca scad consumul de ener-
gie (prin marirea gradului de izolare termica), diminu-
eaza efectul de incdlzire urbana datorat suprafetelor
mari de terasa si efectul de gaze de serd. in acest
sens, avantajele unei amenajari verzi constau in sto-
parea radiatiilor de caldurd specifice acoperisurilor
traditionale, in controlul si gestiunea interna a ape-
lor meteorice, imbunatatirea calitatii aerului, crearea
unui biosistem local, obtinerea unei imagini mult mai
placute prin prezenta spatiilor verzi in medii in care
nu ajungeau pana acum.

Given the lack of vegetation in cities, its unexpected
presence inside/outside the buildings and public spaces
produces positive effects both in people’s minds and in
economic terms. These spaces are much easier to sell, or
can be rented at a better price because of their pleasant
character and the possibility of improving their inhabit-
ants mood. Thus, yielding square meters of built-up area
or greater investment in green terraces and roofs is a
way to get an easy-to-use space for the real estate mar-
ket. The examples discussed in this article cover a small
spectrum of the green roof usage, but demonstrate how
it determines the architectural design and the object
perception in the local context.

Green roof - classifications

The classic protection system for the terraces, generally
implies that the final waterproofing layer remains ap-
parent, protected by manufacturing with a slate layer.
Also, the color of these final layers is usually black, which
leads to the absorption of solar energy and the increase
in temperature generated by the built environment (ur-
ban heat island). The emergence of green roofs solves
this problem and bringing aesthetic value to these
kinds of surfaces. Green roofs widespread is increasing
because it reduces energy consumption (by increasing
thermal insulation), diminishes the urban heating effect
due to large planted terraced areas and the lowers the
greenhouse effect. In this respect, the benefits of green-
ing are the following: to stop the heat radiation specific
to traditional roofs, to control and manage the meteoric
waters, to improve the air quality, to create a local bio-
system, to obtain a much more pleasant image through
the presence of green spaces in environments where
they did not arrive so far.

Green roofs have several names, such as living roofs, eco
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Acoperisurile verzi poarta mai multe denumiri, precum
acoperisuri vegetale, acoperisuri eco si sunt realizate din
urmatoarele straturi: membrana izolanta, un strat de dre-
naj al apei, sistem de irigare, strat de pamant si vegetatie
de diferite dimensiuni peste o terasa bine termoizolata.
Existd doua tipuri de acoperisuri verzi functie de grosi-
mea stratului de pamant si tipul de plantatie utilizat: aco-
perisurile extensive si acoperisurile intensive. Acoperisul
intensiv este utilizat in special pentru efectul benefic asu-
pra mediului, pentru buna lui izolare termica si diminua-
rea radiatiei solare; este un sistem complex cu o grosime
redusa, stratul de sol cu o grosime de circa 15-20 cm fiind
utilizat pentru capacitatile sale de a stoca apa de ploaie
si pentru facilitatea intretinerii?. Acest tip de acoperis nu
este obligatoriu irigat. Acoperisul extensiv are nevoie de
un strat de pamant mai masiv, produce incdrcari supli-
mentare in structurd, insa permite plantarea unor variatii
mult mai mari de plante, inclusiv copaci de mici dimen-
siuni, devenind in sine un peisaj urban de mare valoare.
Un avantaj al utilizarii la scara cat mai larga a acoperisu-
rilor verzi consta in reconstituirea unor suprafete verzi,
in unele cazuri izolate de activitatea directa a omului,
suprafete pe care se poate dezvolta un nou ecosistem
prielnic vietii. Orasele se confrunta cu disparitia treptata
a spatiilor verzi de mari dimensiuni care permit pdstra-
rea unor vietuitoare integrate in oras si in acelasi timp
separate de acesta. Aparitia acoperisurilor verzi poate
recrea un spatiu protejat care sa sustind un numar de
vietuitoare ale orasului. Dezvoltarea conceptelor lega-
te de estetica acoperisului verde, similitudinile dintre
amenajarea acestor suprafete si designul de parcurilor,
educarea beneficiarilor in legatura cu toate implicatiile
privind introducerea cadrului natural in viata cladirii sunt
aspecte in plin proces de evolutie care vor determina pe
viitor aspectul cladirilor intr-o mdsura tot mai mare.

2 Weiler, S. 2009. Green Roof Systems: A Guide to the Planning,
Design, and Construction of Landscapes over Structure. New Jer-
sey. John Wiley & Sons

roofs, and are made of the following layers: insulating
membrane, water drainage layer, irrigation system, soil
layer and vegetation of different sizes over a well-insulated
terrace. There are two types of green roofs depending on
the soil layer thickness and the type of plantation used:
extensive roofs and intensive roofs. The intensive roof is
mainly used for the beneficial effect on the environment,
for its good thermal insulation and for diminishing so-
lar radiation. It is a complex system with a low thickness,
the layer of soil having a height of about 15-20 cm and it
is used due to its capacities store rainwater, and is easy to
maintain. This type of roof is not necessarily irrigated.? The
extensive roof needs a more massive layer of soil, it brings
additional loads in the structure, but it allows planting
much larger plant variations, including small trees, and it's
becoming a very valuable addition to urban landscape.
One advantage of using the green roof as widely as pos-
sible is to reconstruct green areas, in some cases isolated
from direct human activity, areas on which a new life suit-
able ecosystem can be developed. Cities are facing the
gradual disappearance of large-scale green spaces that
allow the survival of integrated creatures in the city and
at the same time separate from it. The emergence of green
roofs can recreate a protected space that sustains a num-
ber of living creatures in the city. The development of con-
cepts related to the green roof aesthetics, the similarities
between the arrangement of these surfaces and the parks
design, the growing level of education for the beneficiaries
in relation to all the implications of green architecture and
natural environment inclusion in everyday life of the build-
ing are different aspects in the evolution process that will
determine more and more the buildings appearance in the
future.

2 Weiler, S. 2009. Green Roof Systems: A Guide to the Planning, De-
sign, and Construction of Landscapes over Structure. New Jersey. John
Wiley & Sons
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OLYMPIC SCULPTURE PARK
Arhitect / Architect: Weiss Manfredi

/- =

= ! s

=
/"P

Olympic Sculpture Park
http://www.archdaily.com/101836/olympic-sculpture-park-weissmanfredi/pw-serra-valley
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NANYANG TECHNOLOGICAL UNIVERSITY (NTU), SINGAPORE
Arhitect / Architect: CPG Consultants Pte Ltd

Nanyang Technological University
(NTU)
http://www.greenroofs.com/
projects/pview.php?id=846
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Acoperisul verde este principalul element despre
care se vorbeste in articolele legate de Universitatea
Tehnica din Nanyang, apare in majoritatea pozelor
publicate astfel incat pot afirma ca este elementul
definitoriu al acestei constructii. Este un caz clasic in
care un element cu rol functional capdta atat de mare
importanta si este atat de bine pus in valoare incat
latura estetica ajunge sa depdseasca cu mult impor-
tanta practica a elementului de constructie. In acest
caz, acoperisul verde a fost implementat pentru o
buna termoizolare a suprafetei expuse a acoperisului
si pentru o buna protectie solara. Acest element a fost
preluat si integrat in arhitecturd, intr-o masura atat
de puternica incat a devenit elementul definitoriu al
complexului.

In acest caz, acoperisul, verde acopera toate cele trei
segmente ce definesc sustenabilitatea. Din punct de
vedere al mediului, aceasta investitie incearcad sa ate-
nueze momentul initial in care situl a fost eliberat de
vegetatie pentru a face loc unei constructii. Social,
modul in care acoperisul este un parcurs si este inte-
gratin viata sociala a studentilor acestei facultatii este
un castig pentru arhitectura, si dovedeste ca un astfel
de demers, in care spatiul interior si cel exterior sunt
conectate cu pricepere, poate sa devina un exemplu
de buna practica. Economic, judecand dupa suprafata
mare acoperitd, rezulta un procent important recupe-
rat din micsorarea cheltuielilor cu intretinerea. Supli-
mentar, prin imaginea promovatd si succesul solutiei
aplicate, acoperisul verde demonstreaza rolul pe care
studiile si cercetarea tehnologica il au asupra oricarui
parcurs, fiind scoase in evidenta principiile care stau
la baza facultatii din Nanyang.

Acoperisul verde face parte dintr-un complex de
solutii pentru facultatea Tehnologica care au rolul
de a permite ventilarea naturala a spatiului si de fa-
cilita o buna relationare intre studenti. Forma cladi-
rii, alcatuita din 3 elemente interconectate, permite

The green roof is the main element that is spoken in the
articles related to the Nanyang Technical University. It
appears in most of the published pictures so we can say
that it is the defining element of this construction. It is a
classic case in which a functional element is so impor-
tant and is so well represented that the aesthetic edge
reaches far beyond the practical importance of that
specific building element. In this case, the green roof has
been implemented for good thermal insulation of the
exposed roof surface and for good sun protection. This
element has been taken up and integrated into archi-
tecture, and the image is so powerful that it has become
the complex defining element.

In this case, the green roof covers all three segments that
are defining durability and sustainability. From an envi-
ronmental point of view, this investment attempts to re-
deem the construction from the initial moment when all
the space was released from vegetation to make room
for the investment. From a social point of view, the way
in which the roof is a direction and is integrated into the
students’ social life is a gain for architecture. It seems
that such an approach, in which inner space and outer
space are related with a lot of design skill, can become
an example for good practice. From an economic point
of view, judging by the large area covered with grass,
there is an important recovery rate from reducing main-
tenance costs. In addition, through the promoted image
and the applied solution success, the green roof demon-
strates the role that studies and technological research
have on any design pathway, highlighting the principles
of Nanyang’s faculty.

The green roof is part of a complex of technological so-
lutions for the faculty. It was designed to allow space
natural ventilation and to facilitate a good relationship
between students. The building shape, made up of 3
interconnected elements, allows for the definition of a
public space in its center, an introvert space, treated in
an architectural way with water surfaces, to gradually
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definirea unui spatiu public in centrul sau, spatiu cu
caracter introvertit, tratat in mod deosebit din punct
de vedere arhitectural cu suprafete de apa, cu rol de
a elibera treptat energia solara acumulata in timpul
zilei. Traseul pietonal ce se desfasoara pe acoperis
este gandit ca o evadare din mediul construit si un
contact nemijlocit cu un cadrul natural propus de om.
Suprafata verde care imbraca cladirea, este abil legata
de mediul circulat, atat prin materialele utilizate cat si
prin modul inteligent in care pantele acoperisului se
contopesc cu traseele pietonale.

ACROS FUKUOKA, FUKUOKA
Arhitect / Architect: Emilio Ambasz & Associates
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release the accumulated solar energy during the day.
The rooftop is thought of as an escape from the built
environment and a direct contact with a natural envi-
ronment proposed by man. The building green surface
is abundantly linked to the strolling pathways and hu-
man environment, both through the materials used and
the intelligent way in which the roof slopes merge with
the pedestrian paths.
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ACROS Fukuoka / Emilio Ambasz & Associates
http://www.ecofriend.com/acros-fukuoka-the-serene-green-roof-of-japan.html
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Comentariul asupra imobilului propus de firma ar-
gentiniana Emilio Ambasz & Associates nu va judeca
aspectul estetic al intregului ansamblu, (fapt care este
extrem de subiectiv) si se va concentra pe importanta
spatiului verde si a modului in care acesta imbraca tot
spatiul. Tn lipsa unor spatii libere in centrul orasului
Fukuoka, si din necesitatea de a construi un spatiu
public si privat pentru birouri, a fost luata decizia de
a permite construirea unui imobil in parcul orasului.
Acest lucru se putea realiza legal doar prin generarea
unei suprafete verzi identice cu cea inlaturata, ceea
ce a condus la utilizarea acoperisului verde in trepte.
Aceasta decizie pragmatica a condus la dezvoltarea
unui ecosistem nou 3aldturat celui existent in oras.
In demersul initial, un factor foarte important este
legat de hotdrarea de a utiliza un acoperis verde in-
tensiv care sa permita dezvoltarea unei vegetatii cat
mai bogate. Acesta este motivul pentru care cladirea
este construita in trepte, fiind nevoie de suprafete
orizontale pentru a sustine o cantitate suficienta de
pamant in care sa se dezvolte plante de dimensiuni
medii. Intreaga fatada deschisa catre parc este rezul-
tatul acestei hotarari, care a generat forma piramida-
la a constructiei. Fiind stabilita volumetria generalg,
urmatorul pas este legat de interactiunea dintre oa-
meni si spatiile verzi nou create, probleme legate de
accesibilitate si modul de iluminare a interiorului. Din
acest punct de vedere, pot spune ca a fost gasit un
echilibru foarte bun intre aspectul estetic al acoperi-
sului in trepte si modul de accesare cu trepte exte-
rioare si iluminarea interiorului cu suprafete vitrate
amplasate sub terase. Din punct de vedere functional
au fost rezolvate o serie de aspecte foarte importan-
te pentru o cladire de birouri: sistemul constructiv al
teraselor verzi a permis amplasarea sub fiecare terasa

3 Hobbs RJ, Higgs ES, Hall C .2013. Novel ecosystems: interve-
ning in the new ecological world order. Wiley, New York

Emilio Ambasz & Associates’ building commentary will
focus on the green space importance and the way it
takes up the whole space and will not judge the whole
creation aesthetic aspect, which is extremely subjective.
In the absence of free space in the center of Fukuoka,
and the need to build a public and private office space,
it was decided to build a building in the city park. This
could only be done legally by generating a green area
identical to the one removed, which led to the use of the
green roof constructed in stair kind of a design.

This pragmatic decision has led to the development of a
new ecosystem’ alongside the existing one in the city. In
the initial approach, a very important factor is the deci-
sion to use an intensive green roof in order to allow the
development of richer vegetation. This is why the build-
ing is built in steps, requiring horizontal surfaces to sup-
port a sufficient amount of land to grow medium-sized
plants. The entire open facade to the park is the result
of this decision, which generated the pyramid form of
construction. Having established general volumetry,
the next step was to relate to empower the interaction
between people and newly created green spaces, con-
centrating on accessibility issues and how to illuminate
the interior. From this point of view, we can say that a
very good balance was found between the stepped
roof aesthetic aspect and the way of accessing with ex-
ternal stairs and the interior illumination with glazed
surfaces placed under the terraces. From a functional
point of view, a number of very important aspects have
been solved for an office building: the green terraces
construction system has allowed the installation under
each terrace of large windows for the correct interior
spaces illumination. The way it was designed the take-
up of rainwater has led to artificial water falls to take
over from the city noise. The public indoor space also

3 Hobbs RJ, Higgs ES, Hall C.2013. Novel ecosystems: intervening in
the new ecological world order. Wiley, New York
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a unor ferestre de mari dimensiuni pentru iluminarea
corecta a spatiilor interioare, modul in care a fost gan-
dita preluarea apelor pluviale a condus la realizarea
unor caderi de apa artificiale pentru a prelua din zgo-
motul orasului, spatiul public interior are si el maxima
vizibilitate catre terasele verzi.

In pozele de inceput treptele care permit vizitatorilor
sa urce pana la ultimele niveluri (cladirea avand 60
de m inaltime) erau foarte vizibile, astazi acestea se
pierd in vegetatie, elementul care aduce aminte ca
sub masa verde se afla o cladire fiind o serd de mari
dimensiuni care ilumineaza atriumul interior. Acope-
risului intensiv a permis utilizarea unui numar impre-
sionant de plante (peste 35.000 de plante)* care au
fost gandite functie de anotimp pentru a schimba cat
mai des imaginea constructiei. Acoperisul in trepte se
continud cu zona de parc care a ramas neconstruita, si
cele doua suprafete verzi au fost gandite ca un com-
plex integrat, care sa permita accesul public inclusiv
pe o constructie cu caracter privat. Un alt aspect in-
teresant este legat de amplasarea pe fatada verde a
unui auditorium deschis, o invitatie adresata publicu-
lui larg de a parcurge spatiul plantat, un prim imbold
pentru a explora intreaga constructie. De notat este
si faptul ca accesarea etajelor superioare ajuta la o
buna vizionare a vecinatatilor si a zonei de port aflata
in apropiere.

Prin  masivitatea imobilului si generarea unei
suprafete verzi de foarte mari dimensiuni, cladirea
ACROS Fukuoka reinterpreteaza relatia dintre arhi-
tectura urbana si peisaj dovedind ca exista posibili-
tati reale de valorificare si utilizare a spatiului verde ca
spatiu public, spatiu deschis orasului.

4 https://metaefficient.com/architecture-and-building/ama-
zing-green-building-the-acros-fukuoka.html

has the maximum visibility to the green terraces.

At the beginning of the building, the first pictures
showed the stairs that allow visitors to climb up to the
last levels (the building 60 m high) as very visible. Today
they are lost in vegetation, the only element that re-
members that under the green table is a building being
a large greenhouse that illuminates the inner atrium.
The intensive roof has allowed the use of an impres-
sive number of plants (over 35,000 plants)* that were
seasonally designed to change the building image as
often as possible. The stepped roof continues with the
park area that has remained unstructured, and the
two green areas were thought of as an integrated com-
plex that would allow public access including a private
building. Another interesting aspect is the location on
the green facade of an open auditorium, an invitation
to the general public to go through the planted space, a
first sign, a first call to explore the entire construction. It
is also noteworthy that accessing the upper floors helps
to make neighborhoods good views and the nearby
port area.

With its massive silhouette and by generating a very
large green area, the ACROS Fukuoka building reinter-
prets the relationship between urban architecture and
landscape, proving that there are real opportunities to
capitalize and use green space as a public space, an
open space in the city.

4 https://metaefficient.com/architecture-and-building/amazing-
green-building-the-acros-fukuoka.html

314

Universitatea de Arhitectura si Urbanism “lon Mincu” / “lon Mincu” University of Architecture and Urban Planning



CALIFORNIA ACADEMY OF SCIENCES, SAN FRANCISCO
Arhitect / Architect: Renzo Piano
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California Academy of Sciences, San Francisco, SUA / Renzo Piano
https://www.calacademy.org/exhibits/living-roof
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California Academy of Sciences, San Francisco, SUA. Detalii
https://www.calacademy.org/exhibits/living-roof
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Am ales acest exemplu pentru ca este vorba despre
un spatiu public, un muzeu care aduce o serie de
principii inovatoare asupra modului de percepere al
spatiului. Este vorba in primul rand despre transpa-
renta peretilor despartitori care pun in relatie vizuala
vizitatorul si cadrul natural inconjurator. Trecand la un
nivel superior, la propriu, vizitatorul este adus pe te-
rasa muzeului unde poate observa acoperisul verde
ce acoperd intreaga suprafatd, acoperis unic datorita
formelor sale neasteptat de bombate. Scopul acestei
interactiuni este de a demonstra existenta unui eco-
sistem interesant in cadrul acestui mediu verde con-
trolat de om. Pentru acesta a fost realizata o investitie
intr-un numar variat de specii de plante care sa de-
vind adapost pentru insecte, fluturi si pasari, toate
acestea in scop educativ, demonstrand rolul pozitiv
al transformarii clasicului acoperis in gradina urbana.
Muzeul este organizat in jurul unui amplu spatiu cen-
tral, peste care acoperisul se deschide printr-o struc-
tura foarte interesantd de sticla si care trimite vizita-
torul catre Domul Planetariumului, Biosfera padurii
tropicale si Aquarium Steinhart, spatii ce reprezinta
cerul, pamantul si apa® (California Academy of Sci-
ences San Francisco, 2008). Este de subliniat ca acest
muzeu este construit pe locul fostului muzeu cu ma-
teriale 100% reciclate, si ofera acelasi tip de spatii de
cercetare si explorare.

Forma acoperisului este influentatd de o serie de
aspecte interconectate: functional, Planetarium si
Biosfera padurii tropicale forme delimitate, de mari
dimensiuni care depdasesc in inaltime cota tavanu-
lui, drept urmare ele ajung sa se exprime in exterior
prin movilele acoperite cu iarba. Aceste zone supra-
inaltate servesc unui alt scop utilitar, prin perforarea
acoperisului cu luminatoare mobile, permit o buna

5 Flannery, J. A, & Smith, K. M. 2011. Eco-Urban Design. Dordre-
cht: Springer.

I chose this example because it is a public space, a mu-
seum that brings a number of innovative principles on
how space is perceived. This is primarily about the divid-
ing walls transparency that visually connects the visitor
and surrounding environment. Moving to a higher level,
the visitor is brought to the museum’s terrace where he
can see the green roof that covers the entire surface, the
unique roof due to its unexpectedly bloated forms. The
purpose of this interaction is to demonstrate the exis-
tence of an interesting ecosystem within this man-made
green environment. For this, an investment was made in
a variety species of plant that became shelter for insects,
butterflies and birds, all for educational purposes, dem-
onstrating the positive role of transforming the classic
roof into an urban garden.

The museum is organized around an ample central
space over which the roof opens through a very inter-
esting glass structure and sends the visitor to the Plan-
etarium Dome, the Tropical Forest Biosphere and the
Steinhart Aquarium, the spaces representing heaven,
earth and water® (California Academy of Sciences San
Francisco, 2008). It is emphasized that this museum is
built on the former museum site with 100% recycled
materials, and offers the same type of research and ex-
ploration space.

The roof shape is influenced by a number of intercon-
nected aspects: functional, Planetarium and the Tropi-
cal Forest Biosphere are clearly delimited, have large
dimensions that exceed the ceiling elevation, as a result
of which they express themselves outward through the
mounds covered with grass. These raised areas serve an-
other purpose, allowing good ventilation by drilling the
roof with mobile skylights during the warm season in
order to eliminate the heat that accumulates at the top.

5 Flannery, J. A., & Smith, K. M. 2011. Eco-Urban Design. Dordrecht:
Springer.
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ventilatie in anotimpul cald pentru a elimina caldura
ce se acumuleaza la cota superioara.

,Deniveldrile de pe acoperis au fost proiectate nu
doar ca element estetic distinctiv, dar si pentru con-
servarea energiei. Aceste movile, care incorporeaza
pante mai mari de 60 de grade, atrag aerul cald dinin-
teriorul cladirii, ventiland natural salile de expozitie."s
La nivel estetic, deformarile din acoperis, dealurile for-
mate atat din necesitate cat si de design permit o am-
plasare diversa a plantelor verzi, functie de inclinatie
si insorire. In acest mod, se pot prezenta vizitatorilor
mai multe elemente de interes, iar imaginea acoperi-
sului este mult mai dinamicd si mai interesanta. Din
punct de vedere al izoldrii termice ,acoperisul vege-
tal ar trebui sa mentina spatiile interioare mai reci pe
timpul verii, cu aproximativ 5,6°C (10°F) fata de un
acoperis traditional.”

Este foarte interesanta alaturarea dintre forma curata,
dreptunghiulara a muzeului si deformarile ce apar la
nivelul acoperisului verde. Avand in vedere ca rapor-
tul dintre spatiu vitrat si spatiu plin la nivelul anve-
lopantei este in favoarea transparentei, acoperisul se
continua pe tot perimetrul cu un parasolar de sticla
de mari dimensiuni, peste care a fost aplicat un strat
tehnologic de celule voltaice care sa furnizeze o parte
din energia necesara pentru functionarea muzeului.
Acoperisul verde contribuie la o bund izolare termica
a spatiului interior, preluand o cantitate importanta
din radiatia solara pe timpul verii, diminueaza can-
titatea de apa rezultata dupa ploaie si contribuie cu
un spatiu foarte interesant si des vizitat in traseul per-
soanelor interesate de motoul muzeului: Explorare,
Explicatie si Protectia mediului Natural.

6  Williams, N., California leading, Current Biology Vol 18 No 23,
pag. 1076

7  Reed, B. 2009. The integrative design guide to green building:
Redefining the practice of sustainability. Hoboken, NJ: Wiley.

,Roof elevations were designed not only as a distinc-
tive aesthetic element, but also for energy conservation.
These mounds, which incorporate slopes larger than 60
degrees, draw the warm air inside the building, natu-
rally ventilating the exhibition halls.”

At an aesthetic level, the deformations in the roof, the
hills formed by both necessity and design allow a di-
verse placement of green plants, depending on inclina-
tion and sunshine. In this way, many elements of inter-
est can be presented to the visitor, and the roof image is
much more dynamic and interesting. From the point of
view of thermal insulation ,the vegetation roof should
keep colder inner space in the summer with about 5.6 °
C (10 °F) over a traditional roof”

It is very interesting the interaction between the clean,
rectangular museum shape and the deformations that
appear at the green roof level. Considering that the ra-
tio of glazed space and full space at the envelope level
is in favor of transparency, the roof continues through-
out the perimeter with a large glass louver, over which
a technological layer of voltaic cells was applied to pro-
vide a part of the energy required to operate the mu-
seum.

The green roof contributes to a good thermal insulation
of the interior space, taking a significant amount of so-
lar radiation during the summer, reduces the amount of
rain water and contributes with a very interesting and
often visited area of people interested in the museum
motto: Exploration, Explanation and Natural Environ-
ment Protection.

6  Williams, N., California leading, Current Biology Vol 18 No 23, pag.
1076

7 Reed, B. 2009. The integrative design guide to green building: Re-
defining the practice of sustainability. Hoboken, NJ: Wiley.

318

Universitatea de Arhitectura si Urbanism “lon Mincu” / “lon Mincu” University of Architecture and Urban Planning



Concluzii

Factori de influenta in arhitectura: utilizarea acoperi-
sului verde pentru clddiri situate in oras a inceput in
Germania anilor 1970-1980, din considerente de di-
minuare a consumului si de micsorare a radiatiei so-
lare transformate in caldura care produce o incélzire
substantiala a zonelor urbane. Treptat, acest demers
functional a capatat o importanta crescuta din punct
de vedere estetic, modificand forma cladirilor pentru
a realiza o conexiune a spatiului public de la nivelul
pietonal cu cel de pe clidire. Tn multe cazuri, legatura
are loc direct pe verticala pentru a maximiza aportul
vegetatiei si senzatia de gradina urband atat pentru
utilizatorul cladirii cat si pentru vizitatorul spatiilor
interioare. Un exemplu recent este Centrul Cultural
Fundatia Stavros Niarchos, realizat de arhitectul
Renzo Piano, al carui design a fost influentat in larga
masura de nevoia de a genera un spatiu verde de tip
gradina si de amplificare a interactiunii dintre oameni
prin elemente de arhitectura.

Am observat ca analiza descriptiva nu este suficient
de obiectiva motiv pentru care am ales sa clasific
exemplele comentate pe mai multe subansambluri
care sa permita o discutie obiectiva pe baza efectului
obtinut, aspectelor estetice si a eficientei sale.

Conclusions

Influence factors in architecture: the use of green roofs
for city-based buildings began in Germany in the 1970s
and 1980s, for reasons of diminishing consumption and
reducing solar radiation transformed into heat that
produces substantial heating of urban areas. Gradu-
ally, this functional approach has gained an increased
aesthetic importance, modifying the buildings shape to
achieve a connection of public space with pedestrian ar-
eas. In many cases, the link takes place vertically directly
to maximize the intake of vegetation and the feeling of
urban gardening for both the building user and the in-
side visitor. A recent example is the Stavros Niarchos
Foundation Cultural Center, made by architect Renzo
Piano, whose design has been greatly influenced by the
need to generate a green garden space and to enhance
the interaction of people through architectural ele-
ments.

We have noticed that the descriptive analysis is not ob-
jective enough, for which reason | chose to classify the
commented examples on several sub-assemblies to al-
low an objective discussion based on the obtained ef-
fect, its aesthetic aspects and its efficiency.
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Centrul Cultural Fundatia Stavros Niarchos, Atena.
Arhitect / Architect: Renzo Piano
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Acoperisul verde - analiza bazata pe
urmarirea principiilor arhitecturii sustenabile

- Conservarea energiei: reduce consumul energetic.

- Minimizarea consumului de apa: preia si utilizeaza
apa meteorica.

- Conservarea materialelor: recuperarea vegetatiei.

- Faza pre-constructie: functie de gradul de accesare.
- Faza de constructie: reduce consumul energetic si
propune un nou caracter public.

- Faza post-constructie: materialele utilizate se pot re-
cicla separat.

- Prezervarea conditiilor de mediu: se recastiga o par-
te din terenul ocupat de constructie.

- Designul urban si raportarea la sit: acoperisul poate
sa fie vizitabil sau nu, participa ca element deosebit la
reconfigurarea orasului perceput de la inaltime.

- Designul pentru confortul uman: spatiu verde casti-
gat, gradinad urbana.

- Implementare: in cazul plantatiilor intensive pe aco-
perisul cladirilor, viteza vantului este mai mare decat
la sol, drept pentru care apar o serie de elemente de
protectie, care influenteaza estetic fatada (parapet sau
zid cu rol de spargere a vantului).

- Proiectare: constructia acoperisurilor verzi influen-
teaza structura de rezistenta iar in cazul acoperisurilor
intensive sunt necesare elemente structurale deosebite,
pe care arhitectul le poate transforma in elemente deco-
rative, cu mare forta sculpturald.

The green roof - the analysis based on
the principles of sustainable architecture

- Energy conservation: reduces energy consumption.

- Minimizing water consumption: Takes and uses mete-
oric water.

- Conservation of materials: recovery of vegetation.

- Pre-construction phase: depending on the degree of
access.

- Construction phase: reduces energy consumption and
proposes a new public character.

- Post-construction phase: The materials used can be re-
cycled separately.

- Preservation of environmental conditions: some of the
land occupied by the construction is restored.

- Urban design and site reporting: the roof can be either
invisible or not, it is a great element in reconfiguring the
city that is perceived from a height.

- Design for human comfort: green space won, urban
garden.

- Implementation: in the case of intensive plantings on
the roof of buildings, the wind speed is higher than on the
ground, for which a series of protective elements, which
aesthetically influence the facade (parapet or wind-break-
ing wall), appear.

- Design: the green roofs construction influences the re-
sistance structure. For the intensive roofs special structural
elements are required, which the architect can transform
into decorative elements with great sculptural force.
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