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Abstract       Green roofs, also called “live roofs” or “ecological roofs”, are 
installed onto the conventional roofs, being partially or entirely covered by 
vegetation, growing on a nutrition medium placed above a waterproof 
membrane. 
The project intended to be executed is represented by covering with plants 
the roof of an industrial hall and of an office building; both situated at the 
outskirts of Timişoara municipality, in the South-Eastern part, in Calea 
Buziaşului area, an industrial area. This project will be a first for the city, 
initiating the roof arrangement. The two buildings are separate, with a 
considerable difference of their level, which leaded to the arrangement 
solution to be presented. The office building has a height of 12 meters, while 
the industrial hall, a height of 6 meters. 
The arrangement of the two buildings is suggested, by using both systems of 
the green roofs. 
Thus, the roof of the office building, with a surface of 2091 square meters will 
be arranged according to an intensive system, and for the roof of the 
industrial hall, with a surface of 9225 square meters, an extensive covering 
with plants will be designed.   
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The roofs of the two buildings will be treated in a 

geometrical manner, but with visible differences due to 

the implementation of the two systems of green roofs. 

The extensive system was chosen for the arrangement 

of the roof of the industrial hall, as this system is the 

most appropriate for this type of construction and the 

appreciable surface, which does not allow an 

overloading of the structure. 

The office building will be arranged in an intensive 

system, implying roof access for the employees, 

offering the possibility to admire the neighboring roof 

due to the fact that it is much taller than the industrial 

hall.  

The roof of the industrial hall has a sanitary and 

decorative function; the species used being very 

resistant to severe conditions such as drought and 

pollution. The access ways are reserved strictly for the 

staff responsible for its maintenance, and they are 

actually gravel paths of 0.5 meters width. 
 
Material and Method 

 
The total thickness of the layers is 16 cm, of which 0.2 

cm the waterproof membrane, 2.5 cm representing the 

floradrain drainage layer, 0.3 cm the filtering layer, and 

the remaining 13 cm representing the underlayer.  The 

underlayer consists of a special and light mixture 

(humus 20%, zincolit 80%).  

A felt is placed over the drainage system with the role 

of preventing the underlayer from clogging it. Thus, 

less consolidation results, enough water is retained, and 

the plants grow well. Nine types of plants were chosen: 

Allium, Campanula, Carex, Dianthus, Festuca, Poa, 

Sedum, Sempervivum, Thymus.  

The basic criteria on which the selection of the plants 

was made are the following: resistance to  

heath and drought, resistance to wind, resistance to 

frost, growth height, and formation of a compact 

vegetation layer. 

The factors contributing to the choice of plants were: 

the pollution in the area, the thickness of the 

underlayer, exposure to wind, orientation of the roof in 

relation with the cardinal points, exposure to solar 

radiation and the quantity of rainfall.  

The roof resulting from the arrangement has aesthetical 

advantages due to the visual impression it creates, as 

well as physical and constructive advantages, which 

are the most important, such as: protection against the 

summer heat, thermal insulation during the winter and 

soundproofing. It also fulfills ecological functions by 
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retaining a part of the rainfall and by purifying the air, 

very necessary in the area. 

 

Obtained Results 

 
As regards the roof of the office building, we are 

talking about a landscaping whose main target is the 

recreation the employees, but also other functions, such 

as the social or decorative one. Several distinct areas 

were proposed that would provide the employees with 

the possibility of spending their lunch breaks outdoors, 

enjoying the surrounding vegetation, in the shadow of 

the pergolas or at one of the tables placed on the 

wooden terraces. 

The straight alleys, having the width of 1 meter, lead 

them to the end of the arrangement, where a more 

private and quiet corner may be found.  

In this case, it was necessary to install a barrier against 

roots, as well as an insulation layer. The thickness of 

the layer is slightly larger than the one on the industrial 

hall, representing 40 cm, of which 0.6 cm the 

waterproof membrane, 0.10 cm the barrier against 

roots, 1 cm the thermal insulation and 0.6 cm are 

represented by the floradrain drainage layer, and the 

filtering layer is 0.3 cm thick. The rest of 32 cm forms 

the underlayer. A synthetic drainage system was 

chosen due to its much lighter weight in comparison 

with the drainage layer made out of natural particles. 

The underlayer consists of 20% drainage particles 

(expanded clay, expanded slate, slag, and pumice), 

40% compost, and 40% soil. The underlayer is 

different from the one used for the roof of the hall 

because the requirements for the plants are larger, a 

more nutritive medium being required. This allows the 

planting of shrubs and small trees next to the flower 

plants. The only tree introduced in the arrangement is 

Crataegus crus-galli, and the selected shrubs are 

represented by Berberis thunbergii, Buxus 

sempervirens and Spiraea vanhouttei. With the help of 

the latter, the four ventilating systems were concealed. 

For the flower plants, the following species were used: 

Achillea, Aster, Echinacea, Festuca, Gaillardia, 

Lavandula, Leucanthemum,  Pennisetum, Phlox.  

An irrigation system was provided for both roofs, even 

for the extensive one, because, after the rainfall 

analysis, it was found that there is not enough humidity 

for the survival of the plants.  

The style of both designs is a geometrical one. The 

compositions are based on square and rectangular 

shapes. In the case of the industrial hall, a simple 

composition was executed, in which the plants are 

organized in a bed-based structure, interconnected by 

straight alleys. There is a centre of the composition, 

dominant, which offers structure to the entire 

ensemble. The alleys are narrow, sufficient for the staff 

responsible for its maintenance. 

The roof of the office building was designed so that 

there are several recreational areas, each with its own 

charm. The connection between them is carried out 

with the help of straight alleys, wide enough, following 

a well established route, so that a passage through all 

key points is made. The main perspective ensures the 

view of the entire arrangement, until the interference of 

the Crataegus crus-galli curtain that divides and gives 

an aura of mystery, forcing the visitor to cover the 

entire route in order to see what hides beyond. Thus an 

isolated spot was created, a „green room”, providing 

peace and quiet. The variety of flowers brings a touch 

of color and elegance, creating a special setting. The 

pergolas covered with Clematis give a little romance, 

but also shelter against the wind for visitors. 

The aquatic element was introduced in the arrangement 

by simulating a waterfall in a rectangular pool 

surrounded by flower plants. A glass panel stands for 

the falling of the water; meanwhile a wooden frame 

covered with a stainless steel sheet provides mirroring. 

The design of the green roofs was performed according 

to the following principles: the principle of 

functionality, the principle of unity, the principle of 

balance and the principle of harmony. 

By implementing the principle of functionality, the 

functional proportioning of the volumes and surfaces 

of the plan was taken into consideration. With the help 

of this principle a plan-environment harmony was 

accomplished, where the plan correlates with the 

optimal usage of the environment. 

Thusly, the intensive roof is functional through its 

equipment necessary for the specific activities and 

through the harmonization of the areas. 

The principle of unity is present in the project’s 

composition through the merging of all elements 

forming a whole. The elements are subordinated to 

each other, a fact visible especially in the case of the 

roof of the industrial hall. From the dominant of the 

composition the other elements emerge aligning 

themselves according to it. 

The balance of the composition is given by the equal 

distribution of the elements along the symmetry axis. 

The symmetrical balance suggests a sense of discipline, 

of order, and is noticed in the case of the flower plants 

arrangements. In terms of the other elements, they are 

in an asymmetrical balance, a hidden balance, that may 

be perceived by studying the arrangement of the 

elements along the imaginary axis, so that the sum of 

attractions of one side is equivalent to the sum of the 

attractions on the other side. 

The harmony of the composition is given by the law of 

identity, through which the same shapes are repeated 

and a static rhythm is reached. The harmony was 

accomplished by using similar colors and compatible 

textures. The two neighboring buildings are in 

harmony with each other and with the surrounding 

landscape, this being one of the pursued goals. 

The alleys provided for the green area related to the 

intensive roof have a width of 1 meter and are made 

out of stone pavement. They secure the access of the 

employees and allow their easy circulation on the 

entire surface. A route that would lead the visitor 
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toward all points of attraction was chosen for the 

ensemble. 

The circulation on the roof of the industrial hall is 

permitted only to the maintenance staff. Therefore, 

alleys of 0.5 meter wide were designed, ensuring the 

access of the workers in all vegetation areas for their 

proper maintenance. 

In both cases, the access on the roof is ensured by stairs 

placed on the Eastern side of the building. 

The vegetation was chosen very attentively due to the 

existing restrictions. The plants selected are resistant to 

drought, extreme temperatures and pollution and are 

not demanding when it comes to the necessary nutritive 

substances. 

For the roof of the industrial hall, an extensive roof, 

small plants were chosen, and also succulent and 

herbaceous ones. Measures were taken so that most of 

the plants would have a beautiful blooming, spread out 

in stages, in order to increase the decorative effect that 

the visitors on the roof of the neighboring building 

would enjoy.    

The roof of the office building provided more options 

related to the choice of plants. Due to the fairly 

consistent underlayer, a certain tree was chosen: 

Crataegus crus-galli, which has a slow growth in 

height and is not very demanding. With the help of the 

Spiraea x vanhouttei shrubs, the ventilation system was 

concealed and with the Berberis thunbergii 

Atropurpurea variety beautiful groups were created, 

very decorative. Buxus sempervirens was introduced in 

the arrangement in order to frame and set off the 

specimens of Aster alpinus and Gaillardia pulchella.  

The flower plants were arranged into groups in order to 

increase the decorative effect. The flower species were 

chosen carefully in order to have a spread bloom, 

providing color patches in every season. The species 

decorating the spring are found mainly on the roof of 

the industrial hall, and in the summer the focal points 

will be focused on the intensive roof, on species such 

as: Achillea millefolium, Echinacea purpurea or 

Lavandula angustifolia. The stars of the fall are the 

decorative herbs ( Pennisetum alopecuroides and 

Festuca ovina var. glauca), as well as the lovely Aster 

alpinus. The mixture for the lawn is one for a sunny 

and well drained ground, resistant species being 

chosen. 

For the roof of the office building items of furniture 

were designed providing enough space for the 

employees who wish to spend their lunch breaks, 

coffee breaks, or to admire the landscape after working 

hours. 

 

 

 

 

 

 
Fig. 1 - Landscape development project of a roof 

garden for industrial hall 

in Timisoara Municipality 

 
Fig. 2 – Industrial hall roof – extensive system 
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Fig. 3 – Industrial hall roof – intensive system 

 

 
Fig. 4 - Industrial hall roof – intensive system 

 

Conclusions 

 
- an increased lifetime of the roofs; 

- reduction of the noise level; 

- providing insulation; 

- contribution to the improvement of the air quality;  

- contribution to the improvement of city’s image; 

- development of an area. 
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