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PRESENTATION OF THE PROJECT: PN 19 33 04 02: SUSTAINABLE SOLUTIONS TO ENSURE THE HEALTH
AND SAFETY OF POPULATION IN CONCEPT OF OPEN INNOVATION AND

ENVIRONMENTAL PROTECTION

Vasilica VASILE, Cristian PETCU, Alina DIMA, Irina POPA, Cornelia DOBRESCU
National Institute for Research and Development in Constructions, Urbanism and Sustainable Spatial Development URBAN-INCERC

The research project focuses on the development of techniques for the recovery of agricultural waste and industrial
by-products in the field of sustainable construction, in order to preserve the environment, with a strong impact on the
quality of the built environment, especially to ensure the health and safety of the population.
Proposed targets to be achieved through project implementation:
1. Development of innovative solutions for capitalization in construction of agricultural, vegetable and animal waste,
smart integrated in the built environment in order to preserve the environment and ensure the health of the
population;
2. Conceiving, designing, achieving and implementation of an innovative working tool (experimentally validated
multiparametric mathematical model) to help ensure a healthy built environment by using eco-materials obtained
from the recovery of different types of waste and energy efficient ventilation solutions;
3. Researching the potential for protection of finishes with additives from agricultural, vegetable or animal waste, to
the action of aggressive / corrosive environmental factors;
4. Development of eco-efficient solutions for the implementation of techniques for capitalizing on industrial by-
products and nano-materials, for innovative integration in constructions/construction works with high performance,
in order to ensure the security of housing;
5. Creating the general framework for ensuring the transfer of knowledge to economic agents, outside-in and inside-
out, in order to develop partnerships in the concept of open innovation;



The Research Conference on Constructions, Economy of Buildings,
Architecture, Urban and Territorial Development

21st Edition

NIRD URBAN-INCERC
2022

P a g e  | 10

6. Correlation of the mathematical model for indoor air quality with an original mathematical model, in dynamic

mode (hourly time step), experimentally validated, focused on heat and mass transfer in buildings, in order to analyze
different ventilation strategies and the impact on energy efficiency.

The brief presentation of the interdisciplinary aspects for fulfilling the project objectives is illustrated in Fig. 1.

Fig. 1. Brief presentation of the interdisciplinary aspects for fulfilling the project objectives.
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ALTERNATIVE, BIO-ECO-INOVATIVE PRODUCTS DESIGNID FOR USE IN BUILDING INSULATION

Andreea HEGYI
CS III, dr. eng., INCD URBAN-INCERC Sucursala Cluj-Napoca

Cezar BULACU
drd. ing., SC MINET SA, Râmnicu Vâlcea

Cristian PETCU
CS III dr. ing., INCD URBAN-INCERC Sucursala INCERC Bucharest

Adrian-Victor L RESCU
CS dr. ing., INCD URBAN-INCERC Sucursala Cluj-Napoca

Mircea-Iosif RUS
CS III dr. ing., INCD URBAN-INCERC Sucursala Cluj-Napoca

This abstract presents the workshop conducted in the framework of the project "Ecological alternative to traditional
thermal insulation products through recycling with residual energy recovery of post-industrial textile waste and the
use of vegetable and sheep wool fibres (Acronym: ALECOTERMO)", funding contract no. 449PED  2020, project code:
PN-III-P2-2.1-PED-2019-0463

The main objective of the project is to increase the competitiveness of the Romanian economy through RDI activities
and exploitation of research results, by identifying, analysing, designing, producing and validating under laboratory
conditions bio-eco-innovative thermal insulation products obtained by recycling and reusing post-industrial textile
waste while using natural plant fibres and sheep wool.
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Specific project objectives:
O.1. Formulation of the technological concept of the project (bio-eco-innovative thermal insulation products obtained
by recycling and reusing post-industrial textile waste while using natural vegetable fibres and sheep wool),
establishment of the basic principles and preparation of the transition to practical applications
O.2. Demonstration of the functionality of the technological concept of the project (bio-eco-innovative thermal
insulation products obtained by recycling and reusing post-industrial textile waste while using natural vegetable fibres
and sheep wool)
O.3. Validation of non-conventional (non-woven) bio-eco-innovative thermal insulation products under laboratory
conditions by performing dedicated standard tests that ensure compliance with the parameters required by the
intended field of use in construction

Project webpage: https://www.incd.ro/contributii-stiintifice/proiecte-de-cercetare/proiecte-nationale/

Workshop objectives:
General objective: Increasing the competitiveness of the Romanian economy through RDI activities with valorisation
of the results obtained
Specific objectives:

Presentation of the project "Ecological alternative to traditional thermal insulation products by recycling with
residual energy recovery of post-industrial textile waste and the use of vegetable and sheep wool fibres
(Acronym: ALECOTERMO)", Funding contract no. 449PED  2020, Project code: PN-III-P2-2.1-PED-2019-0463.

Dissemination of research results up to the present stage of implementation.

Increase awareness and get feedback from the target audience.

Workshop theme: Alternative products for use in the thermal insulation of buildings.
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A POLISH-ROMANIAN PERSPECTIVE ON HOW PLANNING INFLUENCES THE DYNAMICS OF URBAN
GREEN INFRASTRUCTURE

Alexandru-Ionu  PETRI OR
 PhD (Ecology), PhD (Geography), Habil. (Urban planning), Associate Professor and Director, Doctoral School of Urban Planning, “Ion Mincu” University of

Architecture and Urbanism, Bucharest, Romania, Senior Researcher I, National Research Institute for Research and Development in Tourism, Bucharest, Romania,
Senior Researcher I, National Institute for Research and Development in Constructions, Urbanism and Sustainable Spatial Development URBAN-INCERC, e-mail:

alexandru_petrisor@yahoo.com

Lidia MIERZEJEWSKA
Prof. dr. habil., Institute of Socio-Economic Geography and Spatial Management, Faculty of Geographical and Geological Sciences, Adam Mickiewicz University in

Pozna , 61-680 Poznan, Poland, e-mail: mierzeja@amu.edu.pl

Andrei MITREA
 Assistant Professor dr., arch., Department of Urban Planning and Territorial Development, Faculty of Urban Planning, Ion Mincu University of Architecture and

Urbanism, 010014 Bucharest, Romania, e-mail: andrei.mitrea@uauim.ro

Context. The importance of studying urban green infrastructure in planning is justified by its ecosystem services,
contributing to the welfare of urban dwellers and urban sustainability.
Methodology. The present study uses an ecological approach to analyze the dynamics of urban green infrastructure in
Polish and Romanian cities with Urban Atlas data in 2006, 2012 and 2018. To avoid ecological fallacy, the methodology
includes analyses of individual cases studies.
Results. Findings show that urban green infrastructure corresponds to the four city nature types. All cities have lost or
transformed their green infrastructure, with local variations. Natural and/or agricultural green spaces make up most
of the green infrastructure, while landscaped areas constitute a small share, and are prominent in large, populous,
and dense cities. The loss is proportional to the share of categories. Analyses of individual examples show that the
involvement of environmental aware citizens is essential for planning a healthy green infrastructure. Local authorities
play an important role in influencing planners to account for the green infrastructure.
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Conclusions. Planners must strive to keep the existing green infrastructure, ensure its continuity, and add more urban
greenery; local authorities should account for scientific evidence concerning the role of urban greenery, and scientists
should provide simpler, condensed recommendations.
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DO WE REGULATE TO CREATE BUILDINGS OR TO CREATE PLACES? CONVENTIONAL REGULATIONS VS.
FORM-BASED CODES

Farah NIZAM
Arch., doctoral student at the Doctoral School of Urban Planning,” Ion Mincu” University of Architecture and Urbanism, e-mail: farah.ni11@hotmail.com

Alexandru-Ionu  PETRI OR
 PhD (Ecology), PhD (Geography), Habil. (Urban planning), Associate Professor and Director, Doctoral School of Urban Planning, “Ion Mincu” University of

Architecture and Urbanism, Bucharest, Romania, Senior Researcher I, National Research Institute for Research and Development in Tourism, Bucharest, Romania,
Senior Researcher I, National Institute for Research and Development in Constructions, Urbanism and Sustainable Spatial Development URBAN-INCERC, e-mail:

alexandru_petrisor@yahoo.com

Context. Conventional development regulations used today are defined as “traditional zoning methods seek to
regulate development by separating land uses, and by implementing density controls and proscriptive standards for
development features per each land use classification”. Their first forms arose out of the need to protect public
health, safety, and welfare, after the industrial revolution. But the question is, are they enough today to create places
and a distinctive urban character? Do they fit with modern planning trends and continuous calls for achieving
sustainable environmental development forms? In fact, proscriptive standards do little to control or influence the
urban form; they define what is not wanted. Thus, the form of development is not clearly defined and left up to each
individual implementer, which leads to the loss of traditional urban form. At the end of the 20th century, a group of
planners and architects created what so-called form-based codes, as an alternative to conventional zoning, a
comprehensive tool, flexible and adapts to current planning trends. Peter Katz, president of Form-Based Codes
Institute, defines them as a “method of regulating development to achieve a specific urban form by creating a
predictable public realm primarily by controlling physical form, with a lesser focus on land use”. The paper discusses
conventional development regulations used today, from a critical point of view, and presents form-based codes as an
alternative to the former, conducting a comparative study between both types of regulations, to investigate the main
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aspects that make form-based codes better than conventional regulations in creating meaningful places and not just
buildings.
Comparison. Conventional development regulations emphasize separation of uses, adopt car planning culture, they
inadvertently or intentionally discourage compact, mixed use and pedestrian-friendly development, and follow the
principle of “one-size fits all”. They do not give much interest to the design or character of the public realm and the
essential components of a place. Development that relies on conventional regulations has an unpredictable form.
There is no community participation; in addition, conventional regulations have text-based presentation. While form-
based codes primarily focus on form, they promote compact, mixed-use and pedestrian-friendly development
patterns, diversity of housing and transportation options, attractive public spaces and green areas. Form-based codes
emphasize site design, building form and character, streetscape design. Among the advantages of form-based codes
are the ability to predict the form of development, the existence of community participation, and the use of graphic-
based presentation.
Conclusion. By comparing conventional development regulations with form-based codes, it was concluded that the
latter are clearly more efficient, as they are compatible with modern development trends, adopt environmental and
sustainable development patterns, and have a high awareness of the importance of place making. The study showed
many negative aspects related to the conventional development regulations used today. They are incomplete,
inflexible and unable to adapt to the current planning trends, in addition they create more of buildings rather than
places, this leads to the question: what is the purpose of regulating, if it does not contribute sufficiently to the
creation of places?
It is necessary to think of new comprehensive and flexible alternatives that contribute to creating more desirable
environments. The paper proposes taking advantage of form-based codes, after it clarified their efficiency, as an
alternative to conventional regulations to create more meaningful places.
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ANCHORING OF ALUMINUM AND GLASS PANELS USED IN THE CONSTRUCTION OF FACADE SYSTEMS,
IN BUILDINGS WITH CONTEMPORARY ARCHITECTURE

Oana CIASCAIU
Eng., PhD Student - Technical University of Cluj-Napoca

Tudor Panfil TOADER
ACS, NIRD URBAN-INCERC Cluj-Napoca Branch, PhD Student - Technical University of Cluj-Napoca

Carmen DICO
CS III, NIRD URBAN-INCERC Cluj-Napoca Branch

Context. From the beginnings of glass facade systems (Peter Ellis-1864) to the present day, the great architectural
studios of the world have continuously emulated a progression of the geometries and materials of the facade
elements, ever more sophisticated and unique. Whilst closures with conventional materials such as brick or concrete
impose limits to creativity, the introduction of aluminum as a secondary supporting structure for glass or as opaque
panels, has unequivocally revolutionized all that concerns the external aspect of contemporary buildings. Thus, a new
industry and a new branch of engineering was created. These secondary structures, "hanging" from the concrete slab,
in addition to the fact that they meet the conditions of their own structural integrity, properly transmit the physical-
mechanical and dynamic stresses to the reinforced concrete slab.
Materials and methods. Through the continuous optimization of these systems, at present, the most usual connection
system consist of a base plate, generally made from aluminum or less often from steel, which is either fixed in a steel
connector pre-embedded in concrete (most commonly used on curtain wall systems), or post-fixed with various
anchor systems, mechanical or chemical. Given the gallopant progress of the industry, there is often a gap left
between the design norms and guidelines, and the actual implementation of these facade systems. Therefore, a large
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part of the analytical calculation methods stem from and are adapted from the results of experimental tests and
according to the research that exists in the field.
Results and discussion. Analytical assessments of the types of anchoring systems included in this study show that the
materiality, the geometry and positioning of each element that makes up the fastening system have a direct influence
on the structural capacity, deflections and movements. From a building physics point of view, the fasteners can
constitute a thermal bridge, having a position that protrudes through both external and internal temperature
surfaces. The fire safety is equally a factor that cannot be ignored, and the new provisions give us clear and detailed
guidelines regarding the design of the fastening elements to withstand to fire, according to technical specifications to
date.
Conclusion. The cast-in fastening systems, embedded in the reinforced concrete slab, made of aluminum and glass,
provide an advantage from the point of view of installation speed. Consequently, a very short execution time is
reflected in low construction costs. "Post-drill" systems in their own right constitute a life-saving solution for the many
instances where design changes occur after the concrete has been poured. There is a wide range of fastening systems
on the market that meet most of the loading conditions, for most types of the facade elements. Given the versatility
of the components, it becomes relatively easy to adapt these fastening systems to resist the strains to which they are
subjected.
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POSSIBILITIES OF INCREASING RESISTANCE TO THE ACTION OF MICROORGANISMS USING TiO2
NANOPARTICLES

Elvira GREBENI AN
CS, NIRD URBAN-INCERC Cluj-Napoca Branch, PhD Student - Technical University of Cluj-Napoca

Gabriela C TAN
CS III, NIRD URBAN-INCERC Cluj-Napoca Branch

Context. The development of microorganisms (moulds, bacteria, viruses, algae, lichens, mites) on the construction
surfaces has negative effects both on the health of the population, especially if the development takes place on the
interior surfaces, and on the health of the constructions, causing, in addition to an unpleasant appearance, high
maintenance and repair costs due to the development of biological corrosion. Thus, the production of white cement-
based cementitious composites in which TiO2 nanoparticles are embedded in the matrix provides an effective effect in
terms of building resistance to the action of microorganisms, through the ability of photoactivated nanoparticles to
destroy microorganisms, thus leading to sustainable buildings and a healthier population.
Materials and methods. In the experimental investigations, the evolution of the inhibition halo diameter (D) as well as the
distance from the edge of the cementitious composite specimen to the outer edge of the inhibition halo (d) were analysed,
both in case of contamination of the specimens with mould spores and in case of contamination of the specimens with
bacteria. Water:dry mixture ratio = 0.5. The amount of nano-TiO2 introduced in the preparation of cementitious
composites was: 0% (control), 1%, 2%, 3%, 3.6%, 4%, 5% and 6% (percentages referred to the amount of cement). The
experimental tests were performed according to dedicated method standards, as well as non-standard methods.
Results and discussion. The experimental results showed the following:

Three major zones of contamination and growth of biological material were observed for the two types of moulds:
the inhibition halo zone (with a biological load of maximum 1-10 colonies of microorganisms); the transition zone (in



The Research Conference on Constructions, Economy of Buildings,
Architecture, Urban and Territorial Development

21st Edition

NIRD URBAN-INCERC
2022

P a g e  | 20

which the biological load increases as the distance from the edge of the cementitious composite specimen
increases) and the high growth zone;

On the surface of the specimens tested with Penicillium notatum spores, no traces of mould growth were observed,
but on the surface of the specimens exposed to Aspergillus niger contaminated medium, isolated spots with signs of
mould growth initiation were observed after a minimum of 7 days of testing;

For all 4 types of bacteria, 3 zones of contamination of the system were observed: the zone of the cementitious
composite sample on which there were no traces of growth, the zone of the inhibition halo and the zone of bacterial
colony growth;

The antibacterial efficacy of nano-TiO2 containing cementitious composites was observed, respectively, the
development and maintenance of a inhibition halo during testing.

Conclusion. As a result of what has been presented, it can be appreciated that in the case of cementitious composites
containing nano-TiO2, increased and long-lasting resistance to mould growth is a proven property, which is dependent
on both the compositional characteristics of the cementitious material and the mould species. The bacterial growth
inhibition effect was also confirmed for all nano-TiO2 containing composite samples.
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ENVIRONMENTALLY FRIENDLY ALTERNATIVE TO TRADITIONAL THERMAL INSULATION PRODUCTS BY
RECYCLING POST-INDUSTRIAL TEXTILE WASTE WITH RESIDUAL ENERGY RECOVERY

AND USING VEGETABLE AND SHEEP WOOL FIBRES

Andreea HEGYI
CS III, dr. eng., INCD URBAN-INCERC Sucursala Cluj-Napoca

Adrian-Victor L RESCU
CS, dr. eng., INCD URBAN-INCERC Sucursala Cluj-Napoca

Cezar BULACU
drd. eng., SC MINET SA, Râmnicu Vâlcea

Context. Society and the industry that supports it are developing at an accelerating pace. As a result, the production
and consumption of building materials are proportionally increasing, as well as the amount of waste. According to the
Waste Directive 2008/98/EC, "the first objective of any waste policy should be to minimise the negative effects of
waste generation and management on human health and the environment", from this point of view, the EU's
objective should be "a recycling society".
Materials and methods.  In  the  framework  of  the  PN  III  Programme  2  –  Increasing  the  competitiveness  of  the
Romanian economy through research, development and innovation, Subprogramme 2.1 - Competitiveness through
research, development and innovation, in the competition "Experimental demonstration project", in 2019 the project
PN-III-P2-2.1-PED-2019-0463 was submitted, with the acronym ALECOTERMO. Following the evaluation, in 2020, the
implementation of the project started on the basis of contract 449PED/2020 concluded between the contracting
authority, UEFISCDI, and the contractor NIRD URBAN-INCERC in partnership with SC MINET SA Rm. Vâlcea.
Results and discussion. The main objective of the project is to increase the competitiveness of the Romanian
economy through RDI activities and exploitation of research results, by identifying, analysing, designing, producing
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and validating under laboratory conditions bio-eco-innovative thermal insulation products obtained by recycling and
reusing post-industrial textile waste, while using natural vegetable fibres and sheep wool. The implementation of the
project aims to obtain innovative thermal insulating products such as non-woven, mattress, validated at laboratory
level (TRL 4), based on mixed in various ratios of fibres, obtained by recycling and reusing PET and post-industrial
textile waste, natural vegetable fibres and sheep wool. Experimental results will also be obtained highlighting,
evaluating and ranking the influencing factors on the physico-mechanical and durability properties and providing
information on the fields of use, the way of implementation and the estimation of the performance of eco-innovative
thermal insulation products. The completion of the three levels of technological maturity (TRL2, TRL 3, TRL 4) ensures
the use of the research team's knowledge in order to increase the capacity to generate laboratory validated solutions
in the field of building materials for thermal insulation and energy efficiency, contributing to the competitiveness of
the Romanian economy and to the increase of knowledge in the field of sustainable bio-eco-innovative products.
Conclusion. So far, the degree of implementation of the project has been achieved as planned, with the innovative
products at the stage of validation under laboratory conditions.
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COMPRESSION RESISTANCE OF ALKALINE ACTIVATED GEOPOLYMER BINDERS AS A FUNCTION OF
MOLARITY OF NaOH SOLUTION

Br du  Alexandru IONESCU
ACS, NIRD URBAN-INCERC Cluj-Napoca Branch, PhD Student – Technical University of Cluj-Napoca

Mihail CHIRA
CS III, NIRD URBAN-INCERC Cluj-Napoca Branch

Context. Geopolymers are considered a "green material", the material of the future. They can be obtained from any
source of silicate- and alumina-rich material that mixed with an alkaline activator solution can generate the
geopolymerisation process. Geopolymerisation results in a product with outstanding structural, physico-chemical and
mechanical properties. From a practical point of view, obtaining geopolymers from residues is the bridge to the use of
silico-alumina production residues as alternative raw material sources.
The compressive strength of the geopolymer generally increases with increasing specific concentration of alkali
activators. Higher concentration results in stronger ion pair formation and provides a more complete and faster
polycondensation process of the particle interface improving the dissolution of silicon and aluminium containing
materials in the presence of activators.
Materials and methods. The raw materials used in this study for making alkaline activated geopolymer pastes were
selected locally and consisted of: fly ash, sodium hydroxide solution (with different concentration – 6M, 8M and 10M)
and sodium silicate solution.
Geopolymer pastes were produced from fly ash and an alkaline activation solution by combining NaOH solution (6M,
8M and 10M) and Na2SiO3 solution. The ratio of Na2SiO3/NaOH solutions used in the study was 2. The following tests
were carried out on these specimens: apparent density, tensile strength and compressive strength, tests performed
according to standard methods.
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Results and discussion. Apparent density and bending strength were carried out on prisms with dimensions
40x40x160mm, while compressive strength was carried out on cubes with dimensions 40x40mm. After the tests it was
found that: apparent density, bending strength and compressive strength, determined at the age of 7 days, increased
with increasing molarity of NaOH solution (6M, 8M, 10 M).
Conclusion. It was observed that as the molarity of the NaOH solution increases, the values of the bending and
compressive strengths for the three types of geopolymer pastes also increase.
Significant differences in compressive strength are observed between samples obtained using 6M and 10M NaOH
solutions. It is possible that due to the higher molarity higher compressive strengths are obtained, because the release
of silicon and aluminium ions is stronger.
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INFLUENCE OF THE PHYSICAL CHARACTERISTICS OF METAL FIBRES ON THE LIMIT OF
PROPORTIONALITY AND RESIDUAL TENSILE STRENGTH

Adrian-Victor L RESCU
CS, dr. eng., INCD URBAN-INCERC Sucursala Cluj-Napoca

Carmen FLOREAN
Ref. ecologist, drd. INCD URBAN-INCERC Sucursala Cluj-Napoca

Marcela NEGRU
Eng., S.C. Napoca Constructii S.R.L., Cluj-Napoca; Universitatea Tehnic  din Cluj-Napoca

Context. Compared to other building materials such as metals and polymers, concrete is significantly more brittle and
has poor tensile strength. Based on tensile strength values, steel is at least 100 times more resistant to crack
development than concrete. Thus, concrete in service cracks easily, and this cracking creates easy access for harmful
agents, leading to early degradation, freeze-thaw damage, discoloration and corrosion of steel, etc.
Materials and methods. The mix-design principles of the proposed fibre concrete were based on reference to the
control mixture and singular parametric variation within the sample mix-design, for the most appropriate assessment
of the effectiveness of fibre reinforcement for each of the proposed concrete strength classes. The sequence and
duration of the mixing operations were initially established for the control mixtures and stabilized within the first
compositions by identifying the need to extend the mixing period in order to be efficient for the most optimal
dispersion of the fibre dosages used.
Results and discussion. Before the crack occurred, it was found that both the control and fibre-reinforced specimens
showed similar behaviour under bending stress. Immediately after the crack, the control specimens failed suddenly
and reached their maximum load capacity. In the case of the fibre-reinforced specimens, a decrease in tensile strength
was observed after crack initiation, and as the load was released and transferred from the cement matrix to the fibres,
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they continued to store a certain amount of tensile strength by increasing deformations and gradually opening the
crack.
The experimental investigations revealed that the values obtained for the Limit of Proportionality (LOP) in fibre
reinforced concrete compositions had, for each concrete class studied, an increase compared to the control samples.
By determining the residual tensile strength, it was possible to determine, and observe, the role that fibres have in
improving the mechanical performance of reinforced concrete depending on the type and dosage in which they are
used.
Conclusions. The results obtained, for each type of fibre and concrete class studied, confirm their ability both to
prevent the onset of cracking (through higher LOP values than those of the control specimens), but also their ability to
generate higher residual tensile strength values as their dosage in the mixture increased.
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RECOMMENDATIONS ON THE IMPLEMENTATION OF ECOLOGICAL CORRIDORS IN ROMANIAN
LEGISLATION

Oana-C lina POPESCU
PhD candidate, Doctoral School of Urban Planning, Ion Mincu University of Architecture and Urbanism, Bucharest, Romania; Physicist, Senior Researcher 3,

National Institute for Research and Development in Constructions, Urban Planning and Sustainable Spatial Development URBAN-INCERC, e-mail:
oana_katalina2006@yahoo.com

Alexandru-Ionu  PETRI OR
 PhD (Ecology), PhD (Geography), Habil. (Urban planning), Associate Professor and Director, Doctoral School of Urban Planning, “Ion Mincu” University

of Architecture and Urbanism, Bucharest, Romania, Senior Researcher I, National Research Institute for Research and Development in Tourism,
Bucharest, Romania, Senior Researcher I, National Institute for Research and Development in Constructions, Urbanism and Sustainable Spatial

Development URBAN-INCERC, e-mail: alexandru_petrisor@yahoo.com

Context. Romanian legislation mentions ecological corridors as a condition for ensuring the ecological
sustainability of spatial planning documents. The European experience recommends the identification of
ecological corridors and offers solutions for their implementation in land use and urban planning documents at
all levels.
Materials and methods. The study led to the development of a methodology for identifying ecological corridors
in Romania at different spatial scales.
Results and discussion. The identified corridors correspond to the reality in the field, but also to the ecological
characteristics of the large carnivorous species from the Carpathian Mountains in Romania to which these
corridors were addressed.
Conclusions.  The  analysis  of  the  results  leads  to  a  debate  on  the  practical  way  of  implementing  the  ecological
corridors in urban and spatial planning documents in Romania. At this point there are more questions than
certainties. These questions aim for the opportunity to better introduce ecological corridors in the Romanian
legislation, so that it can be taken over in the spatial planning legislation. The article is based on the
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ConnectGreen project - “Restoring and managing ecological corridors in mountains as the green infrastructure in

the Danube basin” funded by the Transnational Danube Program between 2018 and 2021. Also is part of the
doctoral research program within UAUIM related to the doctoral thesis entitled “Ecological concepts and tools in

spatial planning. Case study: Connectivity of green infrastructures”.
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CRITERIA AND INDICATORS FOR THE EVALUATION OF METROPOLITAN AREAS IN ROMANIA

Antonio Valentin TACHE
PhD Senior Researcher III, National Institute for Research and Development in Constructions, Urbanism and Sustainable Spatial Development URBAN-INCERC,

e-mail: tonytache62@gmail.com

Context. Metropolitanization is one of the most dynamic processes in the contemporary world, due to the change of
existing economic models and the creation of new relationships between major cities. The process of metropolitan
development, called metropolitanization, is the process of establishing, building and developing the metropolis. The
current metropolitanization process is based on certain advantages of cities, the most relevant being the size of the
city (in terms of demographics and the level of spatial extent of infrastructure), specific economic specializations and
the ability to generate creative and innovative activities. The administrative boundaries of cities no longer reflect the
physical, social, economic, cultural and environmental reality of urban development and new forms of flexible
governance are needed.
Materials and methods. The chosen criteria (attractiveness, competitiveness, accessibility, resilience and governance)
are completely new compared to those used in domestic and international studies in the field and, in addition, take
into account the complex aspects of the contemporary European city - green city, city smart, cultural city, resilient
cities, development of metropolitan areas, polycentric urban networks, functional specialization and smart functional
specialization. The proposed system of territorial indicators is the result of reference research at European and
national level on the system of territorial indicators, but also on personal experience within the URBANPROIECT
institute, respectively URBAN-INCERC on monitoring the dynamics of territorial development at all administrative
levels. The identified territorial indicators meet a standard accepted by all data providers and provide concrete
answers for decision makers so that they can make an informed choice about certain policies or programs, whether
they are or have been successful or whether they need to be adapted or even abandoned.
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Results and discussion. The criteria in the evaluation of the county seat municipalities were based on the following
considerations: The attractiveness that includes the territorial capital and the ecological value; Competitiveness;
Accessibility; Resilience to economic challenges and natural hazards; Governance. The choice of territorial indicators
starts from two essential questions at the level of county seat municipalities: What are the comparative performances
of county seat municipalities and what are the indicators for monitoring integrated development strategies to
objectively assess city performance and identify areas where improvement is needed? Thus, the indicator scheme was
designed in close connection with current methodological concepts related to creative cities, resilient cities or "smart
cities", and the indicators were selected based on the criteria of the ESPON KITCASP project: Efficiency, Relevance,
Comparability, Objectivity, Flexibility, Accessibility.
Conclusions. There is currently a significant lack of data to understand the contribution of functional urban areas to
polycentric and balanced territorial development. Improving the understanding of urbanization trends at the level of
Romanian municipalities requires efficient tools and competent analysis in the evaluation of territorial data. The
choice of territorial indicators must provide concrete answers for decision-makers so that they can make an informed
choice about certain policies or programs, whether they are or have been successful or whether they need to be
adapted or even abandoned. The role of the space development specialist is to support decision-makers in choosing
and interpreting territorial indicators in relation to relevant space policy priorities and agendas.
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THE IMPACT OF CULTURAL POLICY ON THE CONSERVATION OF ROMANIAN HISTORICAL MONUMENTS
IN THE POST-SOCIALIST PERIOD

Florentina-Cristina MERCIU
University of Bucharest, Faculty of Geography, Interdisciplinary Center of Advanced Research on Territorial Dynamics, e-mail: krysten1009@yahoo.com

George-Lauren iu MERCIU
University of Bucharest, Faculty of Geography, e-mail: george.merciu@geo.unibuc.ro

Context. Conservation of cultural heritage is a priority action at the international level. However, more and more
emphasis is being placed on the economic value of cultural heritage in the context of intensive urban
development that has generated negative effects. Cultural policy at the national level was focused since 1990 on
the conservation of cultural heritage, understood as a factor of national identity and historical legitimacy. The
aim of this paper is to present different models of reuse of Romanian historical monuments in the post-socialist
period.
Materials and methods. For the elaboration of this study, the method of analysis and synthesis was used in
order to highlight on the one hand, the particularities of the Romanian urban heritage. On the other hand, the
challenges related to the conservation of urban heritage elements have been identified in the context marked by
accelerated urbanization which sometimes limits the possibilities of its conservation. Moreover, several field
campaigns were carried out to assess the state of conservation of cultural heritage elements and how they were
reused.
Results and discussion. This study presents both positive models of reuse of historical monuments and various
forms of examples of inappropriate conversions that have affected the architectural features of several heritage
buildings. At the same time, there are various conversions of several historical monuments that have lost their
original function that facilitate the increase of the access of the local population to cultural activities.
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Conclusions. The analysis of the results of this study reflects the fact that historical monuments have various
forms of reuse. In the current context, the issue of Romanian urban heritage protection is under constant
pressure of the accelerated development of urbanization and services that sometimes generate significant losses
of cultural heritage, especially in large urban centers.
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IN SITU TESTING REGARDING TENT STRENGTH AT SNOW LOADING

Cristian GRIGORA ENCO
Eng. CSIII, NIRD “URBAN-INCERC”, INCERC Bucharest Branch, INCERC Laboratory for Applied Research and Tests in Construction; e-mail: grigorasenco@incd.ro

Context. Within the framework of the scientific research contract, the strength of tents for snow load was
determined, for one tent, mounted in situ at the project site of the client.
The object to be tested is a tent. The support frame has a span opening and two bays. It consists of anodized
aluminum pipe rectangular profiles; as a role, the elements are: purlins (three - one for ridge and two for eaves), posts
(three for one side of the tent) and rafters (three for one side of the tent). The connection between the profiles is
made with connectors made of aluminum. The cover of the tent is made of a fabric made of polyester covered on two
sides with PVC, with 670 g/m2, fastened with strap with buckle by the rafters, by eave and by posts. Fabric joints are
made by high frequency welding and do not allow water to pass. Over the tent, over the metal frame there is a sun
protection cover made of 340 g/m² polyester mesh fabric. The tent is equipped with an entrance at each end. On the
outside, strings are provided at the four corners of the eaves and at the ends of the posts, properly anchored. The
walls of the tent are vertical.
The test procedure used is the United States Army's TOP 10-2-175 (15.07.2010 edition) procedure available from the
client. The principle of the TOP 10-2-175 procedure consists in the evenly distributed loading of the tent roof,
longitudinally-centered, with vinyl-coated sheets of equal weight (9.5 kg) so that the total snow weight to be 49 kg/m2

(considered  to  be  a  snow  lasting  less  than  24  hours,  with  a  thickness  of  0.5  m  and  a  specific  density  of  0.1)  on  a
projected surface of length equal to tent length and width equal to the width of the tent at ridge. The height at the
center of the ridge purlin was measured before testing, then after loading, 12 hours after loading and after unloading.
It will be recorded the defects, horizontal deformations of the center of the ridge purlin and the total load applied
were recorded. Then, the residual deformation was calculated. The procedure was adapted to the beneficiary's in-situ
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conditions in the sense that they were used to loading vinyl-coated sheets of different weights: 19.5 and 21.5 kg,
respectively. The height of the tent was measured on the outside, on the ridge and on the eaves.
Conclusions. The tent withstands a 40 kg/m2 load, uniformly applied for 21 hours. Changing tent dimensions due to
load deformations at ridge has been measured and ranges between 0 and 6%. Measurements were made on the
residual deformations after tent unloading and they range between 0 and 0.9%.
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DIFFERENCES IN UNDERSTANDING THE CONCEPT OF SMART GROWTH

Andreea C lina POPA
PhD (c) geogr., National Institute for Research and Development in Constructions, Urbanism and Sustainable Spatial Development URBAN-INCERC; Doctoral School of

Urbanism, “Ion Mincu” University of Architecture and Urban Planning; e-mail: popaandreea08@yahoo.com

Context. Today, cities face growing challenges, including air pollution, water pollution, fewer green spaces, more cars,
higher crime rates, or problems with waste management. Consequently, an increasing number of people are leaving
the cities to live in the suburbs, which causes creates other issues.
The concept of smart growth emerged in the United States in the mid-1990s in response to urban sprawl. The
Maryland government is promoting smart growth for the first time. In the 1990s, this state saw a rapid increase in
population, an increase in the built-up area, and a loss of woodlands and farms. Smart growth became known in
different parts of the world, leading to new definitions and principles.
Materials and methods. This research aims to identify various definitions of smart growth and highlight the
differences between them. For this matter over thirty articles and books have been reviewed. The literature was
selected following a search in Google Scholar, using smart growth keywords, and choosing texts written in English and
Romanian. To provide the most up-to-date information, there were preferred materials published between 2001 and
2021. In addition, there were studied official documents and guidelines promoted by various organizations and
institutions (for example, Smart Growth Network, National Association of Home Builders, American Planning
Association).
The analysis of the literature followed three aspects: 1) Identify the different aspects pointed out in the existing
definitions of smart growth, 2) Present the principles considered being essential to the analyzed notion, 3) Highlight
the similarities and differences between smart growth and other concepts.
Results and discussion. Although smart growth has emerged in the United States, ideas from this concept can be
implemented in other areas. In the European Union, smart growth is a way for the member states to improve their
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performance in three key areas: education, research, and innovation. The European Union has developed several
guidelines that outline tools and policies that can contribute to achieving smart growth goals and beyond.
 There were also identified differences between smart growth and other similar concepts, such as compact cities,
sustainable development, and new urbanism. The compact city, along with smart growth, promotes the creation of
pedestrian zones. Smart growth is linked to sustainable development because of its focus on the environment and
natural resources.
Conclusions. There is no consensus on ways to implement the principles and ideas of smart growth. After the term
spread beyond American borders, where it emerged, new definitions were formulated, which consider other essential
issues. There are significant differences between the ideas expressed in American literature and official documents
from the European Commission. American literature emphasizes the importance of limiting sprawl and land use, while
the European Union’s Europe 2020 strategy focuses on innovation, research & development, and education.
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THE NATIONAL NETWORK FOR THE SEISMIC MONITORING AND PROTECTION OF BUILDING STOCK. ANALYSIS
OF RECENT RECORDS OBTAINED BY SEISMIC INSTRUMENTATION AND MONITORING
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Emil-Sever GEORGESCU
Senior Researcher I, NIRD “URBAN-INCERC” & ECBR, Bucharest, Romania, e-mail: emilsevergeorgescu@gmail.com

Context. Romania is a country with a strong seismicity, dominated by the Vrancea subcrustal source and by crustal
earthquakes, in the west, center and northwest, but also in other areas. Taking into account the specific conditions of
seismic hazard and vulnerability, our country is currently in the critical period of preparation for the impact of a
possible major earthquake generated by the Vrancea source. In this context, a particular importance should be given
to ensuring the safety of people's lives and of buildings to the destructive action of earthquakes.
Materials and methods. The importance of the National Seismic Network for Constructions, RNSC – at present the
operative core of the Seismic Monitoring and Construction Protection Seismic Network – RNMPSPC, became obvious
ever since the destructive earthquake of March 4, 1977, when it was found that some key seismological hypotheses of
the period did not correspond to reality. The Romanian seismic design codes and seismic zoning maps are based on
data provided in particular by RNSC. During the strong Vrancea earthquakes on August 30, 1986 (Mw=7.1) and on May
30 and 31, 1990 (Mw=6.9, and Mw=6.4, respectively), this infrastructure provided over one hundred records, so that
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the data contribution of this network was of about 75% of the total of records obtained at national level. RNMPSPC
currently has 66 seismic recording and monitoring equipment for strong movements, located in correlation with the
zoning map in the Romanian seismic design code P100-1/2013. Most of the equipment is connected to the
transmission system provided by the Special Telecommunications System and continuously sends out ringbuffer files
that are stored on the servers installed at the Data Center of URBAN-INCERC. Subsequently, these recordings are
processed and analyzed using dedicated software, such as Strong Motion Analyst (Kinemetrics), GeoDAS (GeoSIG),
ARTeMIS (SVIBS) i SeisComP (gempa).
Results and discussion. By interpreting the instrumental data, important information can be obtained on the dynamic
characteristics of the structure at a certain moment of time, before the occurrence of other seismic events with
significant structural effects, and post-event, with the possibility of determining the new characteristics. The same
principle  of  acquiring  "zero  data"  (reference  data)  is  necessary  in  the  process  of  the  rapid  assessment  of  seismic-
induced degradation in buildings, as well as in the case of building retrofitting measures, based on a - possibly
temporary - pre- and post-retrofitting instrumentation. The article presents the results obtained from the analysis of
some ground motion records from earthquakes that occurred in the period 2020-2022, as well as data from the
temporary seismic instrumentation of some buildings in order to identify their dynamic characteristics. In the case of
seismic events, based on the results obtained from accelerometric records, a trend of spatial distribution of the peak
ground acceleration, PGA, can be established, with a specific directivity, which seems to be similar to that already
observed under certain conditions of seismic severity in previous strong earthquakes.
Conclusions. Given the specific hazard conditions in Romania and taking into account the fact that RNMPSPC is the
only RD&I unit in the civil engineering field that covers all seismic areas of the country, this infrastructure shall be
prepared to perform fundamental and applied research in advance, to respond to some special requirements in the
event of an earthquake, to rapidly acquire, analyze and provide data on the safety of buildings, on which the life and
integrity of the population depend. These desiderata can be fulfilled only through a continuous and adequate
financing both of the upgrading projects and of the maintenance work to the existing infrastructure of RNMPSPC.



The Research Conference on Constructions, Economy of Buildings,
Architecture, Urban and Territorial Development

21st Edition

NIRD URBAN-INCERC
2022

P a g e  | 39

ON THE CHARACTERIZING OF SOIL ERODIBILITY FOR EMBANKMENT DAMS
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Larbi Ben M’hidi University (Algeria)

Context.  With  statistics  relating  it  to  about  90% of  failure  cases,  soil  erosion  is  a  major  cause  of  failure  of  earthen
water retaining structures (dams, dykes and levees). It occurs with different processes ranging from surface erosion
(mainly related to overtopping) to internal erosion processes (e.g. piping erosion, backward erosion, suffusion, etc.).
Moreover, the nature and the behavior of the affected material and the dynamics of the causing agent render the
physics behind erosion phenomena highly complex and its assessment extremely challenging. A reliable assessment of
soil erosion requires an adequate characterizing of the erodibility; controlled in several processes by the critical shear
stress and soil erosion coefficient. Quantifying these two soil erosion properties is an important and difficult task and
can be done experimentally using a wide range of testing settings/conditions that are usually process-dependent.
Under this context, the present work aims at providing a quantitative statistical comparative review of experimentally
estimated soil erodibility parameters for surface and internal erosion in embankment dams.
Data and methods. The present quantitative statistical comparative review of experimentally assessed critical shear
stress and soil erosion coefficient relies on a large dataset collected from in-situ and laboratory erosion tests
documented in scientific/technical literature. The dataset, that is still being expanded, currently comprises data for
hundreds of soil samples with basic to advanced soil identification data and erodibility parameters. Here the focus was
on internal and surface erosion tests such as the Hole Erosion Test (HET), the Slot Erosion Test (SET), the Rotating
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Cylinder Test (RCT), the Erosion function Apparatus (EFA), the Flume Test and the Jet Erosion Test (JET). The collected
dataset is statistically analyzed and a quantitative comparison of the soil erodibility parameters in terms of/across
erosion test/process and in terms of soil type is conducted.
Results summary and conclusion. The preliminary results provide statistics on the erodibility parameters assessed for
different erosion processes using different testing settings/conditions and for different soil types. Differences in the
estimates across erosion tests and across erosion processes are assessed and discussed at the level of the collected
dataset. The findings provide a better understanding of the soil erosion phenomena and can support a better
assessment of related processes.
Acknowledgements. This work was conducted within the MESRS-PRFU project WatSedMan (grant contract Nr.
A17N01ES160220220001) implemented within the LMGCE laboratory of ENP.
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ANALYSIS OF FLAMES SPREAD FROM TESTS SIMULATING A SINGLE BURNING ITEM UNDER 3
VENTILATION CONDITIONS
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Eduard Cristian  OLARU
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Alexandru-Florin CHIOJDOIU
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Context. According to the information available in the literature it was found that the speed of fire spread that manifests
itself in a corner configuration is higher than the speed of fires that manifest themselves on a simple wall. The SBI (Single
Burning Item) method is of particular importance regarding harmonizing legislation on the classification of construction
materials in terms of reaction to fire in Europe with the assessment of fire hazard in other countries. The SBI method
involves the analysis of heat flow, resulting from the burning of a material placed in the corner of a room, on the surface of
the walls that form the corner configuration. The SBI method, which is an intermediate-scale test, also consists of measuring
the ability of a building material to contribute to the propagation of a fire at the beginning of its growth phase by assessing
the reaction-to-fire performance.
Test scenarios. Experimental tests were carried out to burn materials such as chipboard, polystyrene, plasterboard and
polyvinyl chloride (wallpaper) inside a test room, provided front with two doors (2.4 m x 1.9 m), and on the right side with a
simple door (0.9 m x 1.9 m) and a window (1.3 m x 0.9 m). The objective of this work is to analyze the spread of flames. The
analysis of the flames spread is carried out under different ventilation conditions, being recorded instantaneously at
different moments (0 s, 150 s, 300 s, 600 s, 750 s, 900 s, 1050 s and 1200 s), following experiments that simulate the SBI
standard test. The test involves the use of a device on which are placed two perpendicular panels, a long one, with
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dimensions of 1.50 x 1.00 m and a short one, with dimensions of 1.50 x 0.50 m, forming a “corner” configuration. In the
experiments conducted, 3 distinct ventilation scenarios were analyzed, resulting in different values of flame development,
both vertically and laterally, for each case analyzed: Scenario 1: the two front doors are open, respectively the door and the
side window are closed, the opening surface being 4.56 m2; Scenario 2: the side window is open, the 2 front doors are closed
and the side door is closed, the opening surface being 1.17 m2; Scenario 3: the side door is open, the side window is closed
and the two front doors are closed, the opening surface being 1.71 m2.
Results and discussions.  Under  scenarios  1  and  3,  the  flames  reach  the  maximum  height  in  the  case  of  the  decorative
polystyrene panel combustion, obtaining lower values in the case of the chipboard, polyvinyl chloride (wallpaper) and
plasterboard combustion. Under scenario 2, the flames reach their maximum height in the case of chipboard panel combustion,
obtaining lower values in the case of decorative polystyrene, polyvinyl chloride (wallpaper) and plasterboard combustion.
Conclusions. The surface of the ventilation openings influences the spread of the flames both horizontally and vertically. The
height of the flame reaches the maximum value in the shortest time, regardless of the surface of the ventilation opening and
implicitly the volume of fresh air introduced into the interior of the test room, in the case of burning the decorative
polystyrene panel. Subsequently, the flame height values decrease rapidly. The height of the flame reaches the values of
1.30 m (in the case of maximum ventilation opening), 1.50 m (in the case of minimum ventilation opening) and 1.40 m (in
the case of intermediate ventilation opening), in the shortest time, of 150 s, in the case of chipboard panel combustion.
Unlike the decorative polystyrene panel, where the height values drop rapidly after reaching the maximum value, in the case
of  chipboard  panel  combustion,  high  flame height  values  equal  to  or  greater  than  1,50  are  found for  the  minimum and
intermediate ventilation opening for long periods of time. In the case of maximum ventilation opening, the flame height
value decreases rapidly after reaching the maximum value. In the case of plasterboard panel combustion and polyvinyl
chloride (wallpaper) panel combustion, relatively close flame height values are obtained, ranging from 0.40 to 1.00 m, for
each ventilation scenario. The horizontal propagation, on the short and long panel, was maximum in the case of chipboard
panel combustion, for the minimum value of the ventilation opening surface, respectively in the case of decorative
polystyrene panel combustion, for the intermediate value of the ventilation opening surface.
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FRIENDLY SOLUTIONS FOR INVESTIGATING THE STRENGTH STRUCTURES OF HERITAGE BUILDINGS IN
ORDER TO CONSOLIDATE AND REHABILITATE THEM

Claudiu-Lucian MATEI
 Dr. eng., Research and Development in Construction, Urban Planning and Sustainable Territorial Development National Institute “URBAN-INCERC”

Cora-Maria STAMATE
Eng., Research and Development in Construction, Urban Planning and Sustainable Territorial Development National Institute “URBAN-INCERC”

Mariana CIONCU-PUENEA
Eng., Research and Development in Construction, Urban Planning and Sustainable Territorial Development National Institute “URBAN-INCERC”

Context. In accordance with the requirements of code P 100-3 Code for the evaluation and design of works for the
consolidation of seismically vulnerable constructions, the inspection of a building will be done by an expert authorized
by a public authority, with extensive experience in the field of construction. The mechanical properties of masonry
must be known for both structural and non-structural elements. In current practice, in the absence of clear
regulations, tests are accepted and used to investigate old masonry constructions to ensure the most accurate
knowledge of their strength and deformability characteristics. The tests performed in Romania can be classified as
follows: (I) "Non-invasive" tests - non-destructive, (II) Destructive tests.
Investigation methods. (1) "Non-invasive" tests – non-destructive: (a) Endoscopic method is a qualitative method
used to determine depth defects in monumental structures using natural stone plywood. (b) The method of
determining the moisture in the masonry is used to determine the humidity in the structural elements of the masonry.
(c) Method of non-destructive testing is used to determine the characteristics of masonry or components that make
up masonry. (d) Flat press method is used in existing constructions where it is possible to cut the masonry (horizontal
joints) without introducing significant vibrations in the structure of the masonry elements. (2) Destructive tests: (a)
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Simple destructive tests are used in level 1 investigations for a low degree of knowledge: tests for determining the
characteristics of bricks, tests for determining the characteristics of mortars.
Conclusions. The methods of investigating old masonry were used in research and evaluation of the strength
characteristics of masonry in order to rehabilitate important buildings, or which were part of the category of heritage
buildings. Tests of low complexity were also performed for a structure in Cluj-Napoca in order to re-function it and
enter the tourist circuit of the area. The Fire Tower will undergo a process of rehabilitation and change of destination.
In-situ tests used to determine material characteristics: (a) Destructive tests to determine the characteristics of
masonry elements: the ceramic elements consist of solid ceramic bricks obtained by means of a normal FN press made
using an uncontrolled manufacturing process during the manufacturing process, the elements showing uneven
combustion, some of them having a porous composition due to improper pressing. (b) Tests for determining the
characteristics of the mortar. (c) Destructive tests performed to determine the compressive strength of stone masonry
elements. The tests for determining the compressive strength of the natural stone elements were carried out for the
three types of rock identified in the construction of the stone blocks. The three types of natural stone identified were:
compact granite, quartz calcareous sandstone - compact uniform, lime calcareous sandstone with small inclusions. (d)
Endoscopic tests to determine the degree of homogeneity of the mixed masonry. (e) Tests for determining the shear
strength of horizontal masonry.
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TESTING THE BEHAVIOR OF ETICS SYSTEMS TO FIRE GENERATED FROM OUTSIDE BUILDINGS

Adrian SIMION
Dr. eng., NIRD URBAN-INCERC, INCERC Bucharest Branch, Romania, e-mail: simion_i_adrian@yahoo.com

Claudiu Sorin DRAGOMIR
Dr. eng., INCD “URBAN-INCERC”, Sucursala INCERC Bucure ti, e-mail: dragomirclaudiusorin@yahoo.com

Daniela STOICA
Eng., NIRD URBAN-INCERC, INCERC Bucharest Branch, Romania, e-mail: danastoica.stoica@gmail.com

Context. International statistics show that building facade fires caused by heat sources located outside buildings are
less common than compartment fires, but the material damage caused by them is not negligible and can cause loss of
life. Until recently, in Romania, no experimental tests were performed to evaluate the way of propagation and spread
on the combustible facades of buildings, of fires generated from outside the buildings. From the point of view of
security for fires generated from outside the buildings, the specialized documentation is relatively poor in information,
predominating the one related to compartment fires. For this reason, the scenarios for assessing the safety of
buildings related to fires generated from the outside of buildings covered with ETICS systems, represent a challenge
for every specialist involved in this field. To fill this gap, researchers from INCERC Bucharest performed a full-scale
experimental test, which obtained edifying experimental results on the burning of an ETICS combustible facade from a
heat source located outside a building, the evolution of temperatures on the height of the building and how the fire
spread on the combustible facade of the building.
Materials and methods. The scenario of the fire was as follows: a thermal load of 4800 MJ located next to a building
enveloped with thermally ETICS system. On the ground floor of the building, adjacent to the thermal load, an
enclosure was built that simulated an apartment room with a thermal load of 800 MJ. The thermal load density was
1200 MJ / sqm outside the building and 400 MJ / sqm in the room. During the test it was found that the fire spread
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after about 11 minutes in the room and the temperatures inside the room exceeded 1100 ºC. Thermocouples located
outside the combustible façade (2.5 m and 5 m above the room) measured temperature values of approximately 800 °
C and 400 ° C, respectively. The thermocouples positioned inside the polystyrene from the ETICS system (5 m above
the room), measured temperature values close to the melting limit of the polystyrene (250-300ºC). 15 minutes after
the fire started, the thermocouples located 5 m above the room did not register temperatures close to 500 ° C, which
indicates that the fire did not spread vertically over the entire height of the ETICS system.
Results and  discussions. After completion of the test, it was found that the compartment fire generated by a heat
source outside a building, under certain conditions of conformation and positioning of the thermal load to a building
covered with the ETICS system, causes material damage and major and irreparable damage to the ETICS system. in the
area directly affected by the flames of the heat source outside the building. It was found that the perimeter barrier of
basalt mineral wool around the room could no longer fulfil its role of preventing the spread of fire on the vertical of
the building, because the direct action of the flames of the compartment fire that started after the fire entered the
room, manifested far above this barrier. On the other hand, due to the basalt mineral wool barrier located 2.5 m
above the chamber, as well as the fact that the polystyrene tiles of the ETICS system were glued all over their
perimeter, they contributed decisively to limiting the spread of the fire on the entire surface and height ETICS system.
Conclusions. This paper presents a scenario of development and spread of a fire that was initiated in the immediate
vicinity of a building and the effects caused by this fire both on a living space in the building and on the ETICS system
with which it was enveloped at outside the building. During the experimental test, the researchers studied the
behavior of the ETICS system in the event of fire and highlighted the need to study the fire safety scenarios of
buildings and in terms of their association with fires generated from outside buildings.
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PREZENTAREA PROIECTULUI PN 19 33 04 02: SOLU II SUSTENABILE PENTRU ASIGURAREA S II
I SECURIT II POPULA IEI ÎN CONCEPTUL INOV RII DESCHISE I A PREZERV RII

MEDIULUI ÎNCONJUR TOR

Vasilica VASILE, Cristian PETCU, Alina DIMA, Irina POPA, Cornelia DOBRESCU
Institutul Na ional de Cercetare-Dezvoltare în Construc ii, Urbanism i Dezvoltare Teritorial  Durabil  URBAN-INCERC

Proiectul de cercetare are ca obiectiv central dezvoltarea unor tehnici de valorificare a de eurilor agricole i a sub-
produselor industriale în domeniul construc iilor sustenabile, în vederea prezerv rii mediului înconjur tor, cu un
puternic impact asupra calit ii mediului interior construit, vizând în special asigurarea s ii i securit ii
popula iei.

inte propuse a fi atinse prin implementarea proiectului:
1. Dezvoltarea unor solu ii inovative de valorificare în construc ii a de eurilor agricole, vegetale i animale, integrate
inteligent în mediul construit în scopul prezerv rii mediului înconjur tor i asigur rii s ii popula iei;
2. Conceperea, proiectarea, realizarea i implementarea unui instrument inovativ de lucru (model matematic
multiparametric validat experimental) care s  contribuie la asigurarea unui mediu construit s tos prin utilizarea
eco-materialelor ob inute din valorificarea diferitelor tipuri de de euri i a solu iilor de ventilare eficiente energetic;
3. Cercetarea poten ialului de protec ie a finisajelor cu adaosuri din de euri agricole, vegetale sau de origine animal ,
la ac iunea factorilor agresivi/corozivi de mediu;
4. Dezvoltarea de solu ii eco-eficiente de implementare a tehnicilor de valorificare a subproduselor industriale i
nano-materialelor, pentru integrarea inovativ  in construc ii/lucr ri de construc ii cu performan e ridicate, în scopul
asigur rii securit ii locuirii;
5. Crearea cadrului general pentru asigurarea transferului de cunoa tere c tre agen ii economici, outside-in i inside-
out, în vederea dezvolt rii de parteneriate în conceptul inov rii deschise.
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6. Corelarea modelului matematic vizând calitatea aerului interior cu un model matematic original, în regim dinamic

(cu pas de timp orar), validat experimental, focalizat pe transferul de c ldur i mas  în cl diri, în scopul analiz rii
diferitor strategii de ventilare i a impactului asupra eficien ei energetice.
Prezentarea succint  a aspectelor interdisciplinare pentru îndeplinirea obiectivelor proiectului este ilustrat  în Fig. 1.

Fig. 1. Prezentarea succint  a aspectelor interdisciplinare pentru îndeplinirea obiectivelor proiectului.
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PRODUSE ALTERNATIVE, BIO-ECO-INOVATIVE, DESTINATE UTILIZ RII PENTRU IZOLAREA TERMIC  A
CONSTRUC IILOR

Andreea HEGYI
CS III dr. ing., INCD URBAN-INCERC Sucursala Cluj-Napoca

Cezar BULACU
drd. ing., SC MINET SA, Râmnicu Vâlcea

Cristian PETCU
CS III dr. ing., INCD URBAN-INCERC Sucursala INCERC Bucure ti

Adrian-Victor L RESCU
CS dr. ing., INCD URBAN-INCERC Sucursala Cluj-Napoca

Mircea-Iosif RUS
CS III dr. ing., INCD URBAN-INCERC Sucursala Cluj-Napoca

Acest rezumat prezint  workshop-ul realizat în cadrul proiectului „Alternativ  ecologic  la produsele clasice de
termoizolare, prin reciclarea cu recuperarea energiei reziduale a de eurilor textile postindustriale i utilizarea fibrelor
vegetale i de lân  de oaie (Acronim: ALECOTERMO)”, contract de finan are nr. 449PED  2020, cod proiect: PN-III-P2-
2.1-PED-2019-0463

Obiectivul principal al proiectului este cre terea competitivit ii economiei române ti prin activit i CDI i valorificare
a rezultatelor din cercetare, prin identificarea, analiza, proiectarea, realizarea i validarea în condi ii de laborator a
unor produse termoizolante bio-eco-inovative ob inute prin reciclarea i reutilizarea de eurilor textile postindustriale
concomitent cu utilizarea fibrelor naturale vegetale i a lânii de oaie.
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Obiectivele specifice ale proiectului:
O.1. Formularea conceptului tehnologic al proiectului (produse termoizolante bio-eco-inovative ob inute prin
reciclarea i reutilizarea de eurilor textile postindustriale concomitent cu utilizarea fibrelor naturale vegetale i a lânii
de oaie), stabilirea principiilor de baz i preg tirea tranzi iei c tre aplica iile practice
O.2. Demonstrarea func ionalit ii conceptului tehnologic al proiectului (produse termoizolante bio-eco-inovative
ob inute prin reciclarea i reutilizarea de eurilor textile postindustriale concomitent cu utilizarea fibrelor naturale
vegetale i a lânii de oaie)
O.3. Validarea produselor termoizolante bio-eco-inovative neconven ionale (ne esute) în condi ii de laborator prin
efectuarea unor teste standard dedicate care asigur  conformitatea cu parametrii impu i de domeniul de utilizare
preconizat în construc ii

Pagina proiect: https://www.incd.ro/contributii-stiintifice/proiecte-de-cercetare/proiecte-nationale/

Obiective workshop:
Obiectiv general: Cre terea competitivit ii economiei române ti prin activit i CDI cu valorificare a rezultatelor
ob inute
Obiective specifice:

Prezentarea proiectului “Alternativ  ecologic  la produsele clasice de termoizolare, prin reciclarea cu recuperarea
energiei reziduale a de eurilor textile postindustriale i utilizarea fibrelor vegetale i de lân  de oaie (Acronim:
ALECOTERMO)”, Contract de finan are nr. 449PED  2020, Cod proiect: PN-III-P2-2.1-PED-2019-0463.

Diseminarea rezultatelor cercet rilor efectuate pân  la stadiul prezent de implementare.

Cre terea gradului de informare i ob inerea feed-back-ului din partea publicului int .

Tematica workshop: Produse alternative destinate utiliz rii pentru izolarea termic  a construc iilor.
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O PERSPECTIV  POLONO-ROMÂN  A MODULUI ÎN CARE PLANIFICAREA INFLUEN EAZ  DINAMICA
INFRASTRUCTURII VERZI URBANE

Alexandru-Ionu  PETRI OR
 Dr. ecol., dr. geogr., habil. urb., conferen iar i Director, coala Doctoral  de Urbanism, Universitatea de Arhitectur i Urbanism, Bucure ti „Ion Mincu”, România,

CSI, Institutul Na ional de de Cercetare-Dezvoltare în Turism, Bucure ti, România, CSI, Institutul Na ional de Cercetare-Dezvoltare în Construc ii, Urbanism i
Dezvoltare Teritorial  Durabil  URBAN-INCERC, e-mail: alexandru_petrisor@yahoo.com

Lidia MIERZEJEWSKA
Prof. univ. dr. habil., Institutul de Geografie Socioeconomic i Management Teritorial, Facultatea de tiin e Geografice i Geologice, Universitatea Adam Mickiewicz

din Pozna , Poznan, Polonia, e-mail: mierzeja@amu.edu.pl

Andrei MITREA
 Lector dr. arh., Departamentul de Proiectare i Planificare Urban , Facultatea de Urbanism, Universitatea de Arhitectur i Urbanism „Ion Mincu”, Bucure ti,

România, e-mail: andrei.mitrea@uauim.ro

Context. Importan a studierii infrastructurii verzi urbane pentru planificare rezult  din serviciile ecosistemice oferite
de aceasta, ce contribuie la bun starea locuitorilor urbani i la dezvoltarea urban  durabil .
Metodologie. Lucrarea de fa  se bazeaz  pe utilizarea unei abord ri ecologice pentru analiza dinamica infrastructurii
verzi urbane în ora ele poloneze i române ti acoperite de Atlasul Urban în 2006, 2012 i 2018. Pentru evitarea
problemelor caracteristice acestei abord ri, metodologia include i analiza unor studii de caz individuale.
Rezultate. Rezultatele indic  coresponden a infrastructurii verzi cu cele patru tipuri de natur  urban . Infrastructura
verde s-a diminuat i transformat în toate ora ele, cu mici varia ii locale. Zonele naturale i/sau agricole sunt
componentele majoritare ale infrastructurii verzi urbane, iar spa iile amenajate reprezint  un procent redus,
predominând în ora ele mari, bine i dens populate. Pierderea este propor ional  cu ponderea fiec rei categorii.
Analiza exemplelor individuale arat  c  implicarea cet enilor cu con tiin  ecologic  este important  pentru
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planificarea unei infrastructuri verzi s toase. Autorit ile locale pot juca un rol important în a influen a planificatorii
 ia în considera ie infrastructura verde.

Concluzii. Planificatorii trebuie s  încerce s  p streze infrastructura verde existent , s  îi asigure continuitatea i s
creeze noi spa ii verzi; autorit ile locale trebuie s  fie mai sensibile la dovezile tiin ifice în favoarea infrastructurii
verzi, iar oamenii de tiin  trebuie s  ofere recomand ri mai simple într-o form  sintetic .
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ESTE NEVOIE DE REGLEMENT RI PENTRU A CREA CL DIRI SAU LOCURI? REGLEMENT RI
CONVEN IONALE VS. CODURI BAZATE PE FORM

Farah NIZAM
Arhitect doctorand, coala Doctoral  de Urbanism, Universitatea de Arhitectur i Urbanism „Ion Mincu” - Bucure ti, România, e-mail: farah.ni11@hotmail.com

Alexandru-Ionu  PETRI OR
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Context. Reglement rile conven ionale privind dezvoltarea utilizate în prezent sunt definite ca „metode tradi ionale
de reglementare spa ial  ce tind s  reglementeze dezvoltarea prin separarea folosin ei terenului i m suri de control
al densit ii i standarde prescriptive pentru elementele fiec rui tip de folosin ”. Primele forme au ap rut din nevoia
de a proteja s tatea public , de a oferi siguran i bun stare dup  revolu ia industrial . Totu i, se pune problema
dac  ast zi mai sunt suficiente pentru a crea locuri i un caracter urban distinctiv? Mai sunt adecvate tendin elor
planific rii moderne i nevoii continue de a genera forme adecvate dezvolt rii durabile? În realitate, standardele
prescriptive reu esc prea pu in s  controleze sau s  influen eze forma urban , definind doar ceea ce nu se dore te.
Prin urmare, aceast  form  de dezvoltare nu este clar definit , ci l sat  la latitudinea fiec rui dezvoltator individual,
ceea ce duce la pierderea formei urbane tradi ionale. În finalul secolului al XX-lea, un grup de urbani ti i arhitec i a
creat a a-numitul „cod bazat pe form ” oferind ca alternativ  la planificarea tradi ional  un instrument integrator,
flexibil i adaptat tendin elor actuale din planificare. Peter Katz, pre edinte al Form-Based Codes Institute, îl define te
ca „metod  de reglementare a dezvolt rii pentru a ob ine o form  urban  specific  prin crearea unui univers public
predictibil în special prin controlul formei fizice, cu un accent mai redus asupra folosirii terenului”. Aceast  lucrare
discut  reglement rile actuale conven ionale ale dezvolt rii dintr-un punct de vedere critic i prezint  codul bazat pe
form  ca alternativ  a acestora, realizând un studiu comparativ al ambelor tipuri de reglement ri, investigând
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principalele aspecte ce asigur  superioritatea codului bazat pe form  fa  de reglement rile conven ionale în crearea
unor spa ii înc rcate de semnifica ie i nu doar a unor cl diri.
Compara ie. Reglement rile tradi ionale ale dezvolt rii pun accentul în special pe separarea folosin elor, adopt
cultura planific rii favorabil  automobilelor, descurajeaz  (în mod inten ionat sau nu) dezvoltarea compact , utiliz rile
mixte i dezvolt rile favorabile pietonilor i urmeaz  principiul aceleia i solu ii pentru toate cazurile. În plus, nu acord
mult  aten ie designului i caracteristicilor spa iului public i componentelor esen iale ale unui spa iu. Dezvoltarea
bazat  pe reglement ri conven ionale nu are o form  predictibil . Nu exist  o participare a comunit ii, iar
prezentarea se face pe baza unor texte. Concentrate în special asupra formei, codurile bazate pe form  promoveaz
ob inerea unor spa ii compacte, mixte din punct de vedere func ional i favorabile pietonilor, asigurând diversitatea
formelor de locuire i transport, spa ii publice atractive, i prezen a spa iilor verzi. Codul bazat pe form  acord
importan  designului spa iului, formei i caracterului construc iilor i designului frontului stradal. Avantajele sale
includ posibilitatea de a prezice forma dezvolt rii, participarea comunit ilor i utilizarea unor prezent ri grafice.
Concluzie. Prin compararea reglement rilor conven ionale ale dezvolt rii cu codurile bazate pe form , s-a ajuns la
concluzia c  ultimele sunt în mod evident mai eficiente, fiind compatibile cu tendin ele planific rii moderne, adoptând
modele favorabile mediului i durabile, i fiind mai sensibile la importan a cre rii de spa ii distinctive. Studiul a reliefat
multe aspecte negative ale folosirii reglement rilor conven ionale ale dezvolt rii în zilele noastre. Acestea sunt
incomplete, inflexibile i incapabile s  se adapteze tendin elor planific rii moderne i creeaz  mai mult construc ii
decât locuri, ridicând întrebarea: care mai este scopul reglement rilor, dac  acestea nu pot contribui suficient la
crearea de spa ii distinctive?
Este necesar  conceperea de noi alternative integratoare i flexibile ce pot contribui la crearea unui mediu mai
apropiat de a tept ri. Lucrarea de fa  propune folosirea oportunit ii oferite de codurile bazate pe form , dup  ce a
demonstrat eficien a acestora ca alternativ  la reglement rile conven ionale ale dezvolt rii în crearea unor spa ii
înc rcate de semnifica ie.
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ANCORAREA PANOURILOR DIN ALUMINIU I STICL  UTILIZATE LA REALIZAREA SISTEMELOR DE
FA AD , LA CL DIRI CU ARHITECTUR  CONTEMPORAN

Oana CIASCAIU
Ing., drd. Universitatea Tehnic  din Cluj-Napoca

Tudor Panfil TOADER
ACS, ing., INCD URBAN-INCERC Suc. Cluj-Napoca, drd. Univ. Tehnic  din Cluj-Napoca

Carmen DICO
CS III, ing., INCD URBAN-INCERC Suc. Cluj-Napoca

Context. De la începuturile sistemelor de fa adare (Peter Ellis-1864) pân  în zilele noastre, marile case de arhitectur
din lume au emulat în continuu o progresie a geometriilor i  a materialelor elementelor de fa ad , din ce în ce mai
sofisticate i inedite.  Dac  închiderile cu materiale conven ionale,  cum ar fi c mida sau betonul limiteaz
creativitatea, odat  cu introducerea aluminiului ca structur  secundar  de sus inere a sticlei sau sub form  de panouri
opace, putem spune c  a fost revolu ionat tot ce înseamn  aspectul exterior al cl dirilor contemporane. Astfel, s-a
creat o nou  industrie i o nou  ramur  a ingineriei. Aceste structuri secundare „atârnate” cu preponderen  de placa
de beton, pe lâng  faptul c  îndeplinesc condi iile de integritate structural  proprie, transmit în mod corespunz tor
solicit rile fizico-mecanice i dinamice, pl cii de beton armat.
Materiale i metode. Prin continua optimizare a acestor sisteme, în momentul de fa  cele mai utilizate sisteme de
conectare sunt formate dintr-o plac  de baz , din aluminiu sau mai rar din o el, care este fie fixat  într-un conector
din o el încastrat în beton în prealabil (cel mai întâlnit la sistemele utilizate de pere ii cortin ), fie fixat  cu diferite
sisteme de ancore, mecanice sau chimice. Având în vedere c  dezvoltarea industriei din acest domeniu este galopant ,
las  de multe ori în urm  normele i ghidurile de proiectare i de realizare a acestor sisteme de fa ad . O mare parte
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din modalit ile de calcul analitic sunt adaptate dup  rezultatele testelor experimentale i dup  cercetarea care exist
în domeniu.
Rezultate i discu ii. În urma evalu rilor analitice ale tipurilor de prinderi incluse în acest studiu, rezult  c  atât
materialitatea, cât i geometria i pozi ionarea fiec rui element care alc tuie te sistemul de prindere au o influen
direct  asupra capacit ii structurale a deforma iilor i deplas rilor din sistem. Din punct de vedere al transferului
termic, elementele de prindere pot s  constituie punte termic , în func ie de pozi ionarea lor.
Siguran a  la  foc  este  un  factor  care  nu  poate  fi  ignorat,  iar  noile  prevederi  în  vigoare  ne  confer  îndrum ri  clare  i
detaliate în ceea ce prive te adaptarea elementelor de prindere pentru a rezista la foc în linie cu specifica iile tehnice.
Concluzii. Sistemele de prindere încastrate în betonul armat ale elementelor de fa ad  din aluminiu si sticl  confer
importantul avantaj al rapidit ii montajului, prin urmare, un timp de execu ie foarte scurt se reflect  în costuri reduse
de realizare.  De  asemenea,  sistemele  „post-drill”  sunt  prezentate  ca  o  solu ie  salvatoare  în  cazul  modific rilor  care
intervin dup  turnarea betonului.
Exist  în comer  o gam  variat  de sisteme de prindere care satisfac din punct de vedere al  solicit rilor la care sunt
supuse majoritatea tipurilor de elemente de fa ad . Având în vedere versatilitatea elementelor componente, devine
relativ u or s  se adapteze sistemele elementelor de fa ad  la solicit rile la care sunt supuse.
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POSIBILIT I DE CRE TERE A REZISTEN EI LA AC IUNEA MICROORGANISMELOR UTILIZÂND
NANOPARTICULE DE TiO2

Elvira GREBENI AN
CS, INCD URBAN-INCERC Sucursala Cluj-Napoca, drd. Univ. Tehnic  din Cluj-Napoca

Gabriela C TAN
CS III, INCD URBAN-INCERC Sucursala Cluj-Napoca

Context. Dezvoltarea microorganismelor (mucegaiuri, bacterii, viru i, alge, licheni, acarieni) pe suprafe ele
construc iilor are efecte negative atât asupra s ii popula iei, mai ales dac  dezvoltarea are loc pe suprafe ele
interioare, cât i asupra s ii construc iilor, determinând, pe lâng  un aspect nepl cut, costuri ridicate pentru
între inere i repara ii, ca urmare a favoriz rii dezvolt rii coroziunii biologice. Astfel, realizarea unor compozite
cementoase pe baz  de ciment alb în a c ror matrice sunt înglobate nanoparticule de TiO2 asigur  un efect eficient din
punct de vedere al rezisten ei construc iilor la ac iunea microorganismelor, prin capacitatea nanoparticulelor
fotoactivate de distrugere a microorganismelor conducând astfel la construc ii durabile i popula ie s toas .
Materiale i metode. În cadrul cercet rilor experimentale s-au analizat evolu iile diametrului haloului de inhibi ie (D),
precum i a distan ei de la marginea epruvetei de compozit cementos pân  la marginea exterioar  a haloului de
inhibi ie (d), atât în cazul contamin rii epruvetelor cu spori de mucegai, precum i în cazul contamin rii epruvetelor cu
bacterii. Raportul ap :amestec uscat = 0,5. Cantitatea de nano-TiO2 introdus  la prepararea compozitelor cementoase
a  fost:  0%  (martor),  1%,  2%,  3%,  3,6%,  4%,  5%  i  6%  (procente  raportate  la  cantitatea  de  ciment).  Testele
experimentale fost efectuate conform standardelor de metod  dedicate, precum i a unor metode nestandardizate.
Rezultate i discu ii. Rezultatele experimentale au ar tat urm toarele:

Pentru cele 2 tipuri de mucegaiuri s-au observat trei zone majore de contaminare i cre tere a materialului biologic:
zona haloului de inhibi ie (cu înc rc tur  biologic  de maxim 1-10 colonii de microorganisme); zona de tranzi ie (în



Conferin a de Cercetare în Construc ii,
Economia construc iilor, Arhitectur , Urbanism i Dezvoltare Teritorial

Edi ia a XXI-a

INCD URBAN-INCERC
2022

P a g i n a | 62

care înc rc tura biologic  cre te pe m sur  ce distan a fa  de marginea epruvetei de compozit cementos cre te) i
zona de cre tere intens .

Pe suprafa a epruvetelor testate cu spori de Penicillium notatum nu s-au observat urme de dezvoltare a
mucegaiului, în schimb pe suprafa a epruvetelor expuse în mediu contaminat cu Aspergillus niger s-au observat
puncte izolate cu semne de ini iere a cre terii mucegaiului, dup  men inere minim 7 zile de testare.

Pentru toate cele 4 tipuri de bacterii s-a observat dezvoltarea a 3 zone de contaminare a sistemului: zona probei de
compozit cementos pe care nu s-au înregistrat urme de dezvoltare, zona haloului de inhibi ie i zona de dezvoltare a
coloniilor de bacterii.

S-a observat eficien a antibacterian  a compozitelor cementoase cu con inut de nano-TiO2, respectiv, dezvoltarea i
men inerea unui halou de inhibi ie pe durata test rii.

Concluzii. Ca urmare a celor prezentate, se poate aprecia c  în cazul compozitelor cementoase cu con inut de nano-
TiO2, rezisten a sporit i de durat  la dezvoltarea mucegaiurilor este o proprietate dovedit , aceasta fiind
dependent  atât de caracteristicile compozi ionale ale materialului cementos, cât i de specia de mucegai. De
asemenea, a fost confirmat efectul de inhibare a dezvolt rii bacteriilor pentru toate probele compozite cu con inut
nano-TiO2.
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ALTERNATIV  ECOLOGIC  LA PRODUSELE CLASICE DE TERMOIZOLARE, PRIN RECICLAREA CU
RECUPERAREA ENERGIEI REZIDUALE A DE EURILOR TEXTILE POSTINDUSTRIALE I

UTILIZAREA FIBRELOR VEGETALE I DE LÂN  DE OAIE

Andreea HEGYI
CS III, dr. ing., INCD URBAN-INCERC Sucursala Cluj-Napoca

Adrian-Victor L RESCU
CS, dr. ing., INCD URBAN-INCERC Sucursala Cluj-Napoca

Cezar BULACU
drd. ing., SC MINET SA, Râmnicu Vâlcea

Context. Societatea i industria care sus ine nevoile acesteia se dezvolt  într-un ritm accelerat. În consecin ,
produc ia i consumul de materiale de construc ii cresc propor ional, la fel i cantitatea de de euri. Conform Directivei
2008/98/CE privind de eurile, „primul obiectiv al oric rei politici privind de eurile ar trebui s  fie reducerea la
minimum a efectelor negative ale gener rii i gestion rii de eurilor asupra s ii popula iei i asupra mediului”, din
acest punct de vedere, obiectivul UE ar trebui s  fie „o societate a recicl rii”.
Materiale i metode. În cadrul PN III Programul 2 – Cre terea competitivit ii economiei române ti prin cercetare,
dezvoltare i inovare, Subprogramul 2.1 – Competitivitate prin cercetare, dezvoltare i inovare, în competi ia „Proiect
experimental demonstrativ”, în anul 2019 a fost depus proiectul PN-III-P2-2.1-PED-2019-0463 cu acronimul
ALECOTERMO. În urma evalu rii, în anul 2020, s-a început implementarea proiectului pe baza contractului
449PED/2020 încheiat între autoritatea contractant , UEFISCDI i contractorul INCD URBAN-INCERC care a realizat un
parteneriat cu SC MINET SA Rm. Vâlcea.
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Rezultate i discu ii. Obiectivul principal al proiectului este cre terea competitivit ii economiei române ti prin
activit i CDI i de valorificare a rezultatelor din cercetare, prin identificarea, analiza, proiectarea, realizarea i
validarea, în condi ii de laborator, a unor produse termoizolante bio-eco-inovative ob inute prin reciclarea i
reutilizarea de eurilor textile postindustriale concomitent cu utilizarea fibrelor naturale vegetale i a lânii de oaie.
Implementarea proiectului urm re te ob inerea unor produse termoizolante inovative, tip ne esut, saltea, validate la
nivel de laborator (TRL 4), realizate din amestecuri în diverse propor ii de fibre ob inute prin reciclarea i reutilizarea
de eurilor de PET i textile postindustriale, fibre naturale vegetale i lân  de oaie. De asemenea, se vor ob ine
rezultate experimentale care eviden iaz , evalueaz i ierarhizeaz  factorii de influen  asupra propriet ilor fizico-
mecanice i de durabilitate i ofer  informa ii privind domenii de utilizare, modul de punere în oper i estimarea
comport rii produselor termoizolante eco-inovative. Parcurgerea celor trei nivele de maturitate tehnologic  (TRL 2,
TRL 3, TRL 4) asigur  utilizarea cuno tin elor echipei de cercetare în scopul cre terii capacit ii de a genera solu ii
validate în laborator, în domeniul materialelor de construc ii, cu destina ia de izolare termic i eficientizare
energetic , contribuind la cre terea competitivit ii economiei române ti i la cre terea gradului de cunoa tere în
domeniul materialelor produselor bio-eco-inovative sustenabile.
Siguran a  la  foc  este  un  factor  care  nu  poate  fi  ignorat,  iar  noile  prevederi  în  vigoare  ne  confer  îndrum ri  clare  i
detaliate în ceea ce prive te adaptarea elementelor de prindere pentru a rezista la foc în linie cu specifica iile tehnice.
Concluzii. Pân  la momentul actual, gradul de implementare al proiectului a fost atins conform planific rii, produsele
inovative fiind în stadiul de validare în condi ii de laborator.
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REZISTEN A LA COMPRESIUNE A LIAN ILOR GEOPOLIMERI ACTIVA I ALCALIN ÎN FUNC IE DE
MOLARITATEA SOLU IEI DE NaOH

Br du  Alexandru IONESCU
ACS, INCD URBAN-INCERC Suc. Cluj-Napoca, drd. Univ. Tehnic  din Cluj-Napoca

Mihail CHIRA
CS III, INCD URBAN-INCERC Suc. Cluj-Napoca

Context. Geopolimerii sunt considera i un „material verde” fiind materialele viitorului. Se pot ob ine din orice surs  de
material bogat în silica i i alumina i care, amestecat cu o solu ie de activator alcalin, poate genera procesul de
geopolimerizare. În urma geopolimeriz rii se ob ine un produs cu propriet i structurale, fizico-chimice i mecanice
deosebite. Din punct de vedere practic, ob inerea geopolimerilor din reziduuri, constituie puntea de leg tur  c tre
folosirea reziduurilor de produc ie silico-aluminoase ca surse alternative de material brut.
Rezisten a la compresiune a geopolimerului cre te, în general, odat  cu cre terea concentra iei specifice a
activatorilor alcalini. O concentra ie mai mare d  na tere unei form ri mai puternice de perechi de ioni i asigur  un
proces de poli-condensare mai complet i mai rapid al interfe ei particulelor îmbun ind dizolvarea materialelor cu
con inut de siliciu i aluminiu în prezen a activatorilor.
Materiale i metode. Materiile prime utilizate în acest studiu pentru realizarea pastelor geopolimere activate alcalin
au fost selectate local i au constat din: cenu  zbur toare, solu ie de hidroxid de sodiu (cu concentra ie diferit  – 6M,
8M i 10M) i solu ie de silicat de sodiu.
Pastele geopolimere au fost produse din cenu  zbur toare i o solu ie de activare alcalin  prin combinarea solu iei de
NaOH (6M, 8M i 10M) i solu ie de Na2SiO3. Raportul dintre solu iile de Na2SiO3/NaOH utilizat în studiu a fost 2. Pe
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aceste epruvete au fost efectuate urm toarele încerc ri: densitatea aparent , rezisten a la întindere i rezisten a la
compresiune, teste efectuate dup  metode standardizate.
Rezultate i discu ii. Densitatea aparent i rezisten a la încovoiere au fost efectuate pe prisme cu dimensiunile de
40x40x160mm, iar rezisten a la compresiune a fost efectuat  pe cuburi cu dimensiunile de 40x40mm. Dup
efectuarea încerc rilor s-a constatat c : densitatea aparent , rezisten a la încovoiere i rezisten a la compresiune,
determinate la vârsta de 7 zile, au crescut odat  cu cre terea molarit ii solu iei de NaOH (6M, 8M, 10M).
Concluzii. S-a observat c , pe m sur  ce molaritatea solu iei de NaOH cre te, cresc i valorile rezisten ei la încovoiere
i compresiune pentru cele trei tipuri de paste geopolimere.

Se observ  diferen e semnificative de rezisten  la compresiune între probele ob inute prin utilizarea solu iei de NaOH
6M i 10M. Este posibil ca datorit  molarit ii mai mari s  se ob in  rezisten e la compresiune mai mari, deoarece
eliberarea ionilor de siliciu i aluminiu este mai puternic .
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INFLUEN A CARACTERISTICILOR FIZICE ALE FIBRELOR METALICE ASUPRA LIMITEI DE
PROPOR IONALITATE I A REZISTEN EI REZIDUALE LA ÎNTINDERE

Adrian-Victor L RESCU
CS, dr. ing., INCD URBAN-INCERC Sucursala Cluj-Napoca

Carmen FLOREAN
Ref. ecolog, drd. INCD URBAN-INCERC Sucursala Cluj-Napoca

Marcela NEGRU
Ing., S.C. Napoca Constructii S.R.L., Cluj-Napoca; Universitatea Tehnic  din Cluj-Napoca

Context. În compara ie cu alte materiale de construc ie, cum ar fi metalele i polimerii, betonul este semnificativ mai
fragil i prezint  o rezisten  la trac iune slab . Pe baza valorilor rezisten ei la rupere, o elul este de cel pu in 100 de
ori mai rezistent la dezvoltarea fisurilor decât betonul. Astfel, betonul în exploatare se fisureaz  cu u urin , iar
aceast  fisurare creeaz  un acces u or pentru agen ii d un tori, ceea ce duce la degradare timpurie, deterior ri prin
înghe -dezghe , decolorare i coroziune a o elului .a.
Materiale i metode. Principiile de proiectare compozi ional  a betoanelor cu fibre propuse au fost bazate pe
raportarea la compozi iile martor i varia ia parametric  singular  în cadrul compozi iilor prob , pentru o evaluare cât
mai oportun  a eficien ei arm rii cu fibre pentru fiecare din clasele de beton propuse. Succesiunea i durata
opera iilor de amestecare/malaxare au fost stabilite ini ial, pentru compozi iile martor i stabilizat  în cadrul primelor
compozi ii, prin identificarea necesit ii prelungirii perioadei de malaxare, pentru ca aceasta s  fie eficient  pentru
dispersarea cât mai optim  a dozajelor de fibre utilizate.
Rezultate i discu ii. Înainte de apari ia fisurii, s-a constatat c  atât epruvetele martor, cât i cele armate cu fibre au
avut un comportament similar la solicitarea de încovoiere. Imediat dup  apari ia fisurii, epruvetele martor au cedat
brusc, acestea atingând capacitatea lor maxim  de înc rcare. În cazul epruvetelor armate cu fibre, dup  apari ia fisurii,
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s-a observat o sc dere a rezisten ei la întindere, iar pe m sur  ce sarcina a fost eliberat i  transferat  din matricea
cementoas  c tre fibre, acestea au continuat s  stocheze o anumit  cantitate din rezisten a la întindere, prin
cre terea deforma iilor i deschiderea treptat  a fisurii.
Cercet rile experimentale au eviden iat faptul c  valorile ob inute pentru Limita de Propor ionalitate (LOP) în cadrul
compozi iilor de beton armat cu fibre au avut, pentru fiecare clasa de beton studiat , o cre tere fa  de epruvetele
realizate cu beton martor. Prin determinarea rezisten ei reziduale la trac iune s-a putut determina, i observa, rolul pe
care fibrele îl au în îmbun irea performan elor mecanice ale betonului armat în func ie de tipul i dozajele în care
acestea sunt utilizate.
Concluzii. Prin rezultatele ob inute, pentru fiecare tip de fibr i de clas  de beton studiat , se confirm  capacitatea
acestora atât de a preveni debutul fisur rii (prin valori ale LOP mai mari decât cele ale epruvetelor martor), dar i
capacitatea acestora de a genera valori ale rezisten ei reziduale la întindere mai mari pe m sur  ce dozajul acestora în
compozi ia de beton martor a crescut.
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RECOMAND RI PRIVIND IMPLEMENTAREA CORIDOARELOR ECOLOGICE ÎN LEGISLA IA DIN
ROMÂNIA

Oana-C lina POPESCU
Drd. urb., coala Doctoral  de Urbanism, Universitatea de Arhitectur i Urbanism „Ion Mincu”, Bucure ti, România; CSIII fiz. Institutul Na ional de

Cercetare-Dezvoltare URBAN-INCERC, Bucure ti, România; e-mail: oana_katalina2006@yahoo.com

Alexandru-Ionu  PETRI OR
 Dr. ecol., dr. geogr., habil. urb., conferen iar i Director, coala Doctoral  de Urbanism, Universitatea de Arhitectur i Urbanism, Bucure ti „Ion Mincu”,

România, CSI, Institutul Na ional de de Cercetare-Dezvoltare în Turism, Bucure ti, România, CSI, Institutul Na ional de Cercetare-Dezvoltare în Construc ii,
Urbanism i Dezvoltare Teritorial  Durabil  URBAN-INCERC, e-mail: alexandru_petrisor@yahoo.com

Context. Legisla ia româneasc  men ioneaz  coridoarele ecologice drept condi ie a asigur rii sustenabilit ii
ecologice a documenta iilor de amenajare a teritoriului i urbanism. Experien a european  recomand
identificarea coridoarelor ecologice i ofer  solu ii de implementare a coridoarelor ecologice în documentele de
planificare spa ial .
Materiale i metode. Studiul realizat a condus la elaborarea unei metodologii de identificare a coridoarelor
ecologice din România la diferite sc ri spa iale.
Rezultate i discu ii. Coridoarele identificate corespund realit ii din teren, dar i caracteristicilor ecologice ale
speciilor de carnivore mari din Mun ii Carpa i din România pentru care s-au realizat aceste coridoare.
Concluzii. Analiza rezultatelor conduce la o dezbatere privind modalitatea concret  de implementare a
coridoarelor ecologice în documenta ia de amenajare a teritoriului i urbanism. În acest moment exist  mai
multe semne de întrebare decât certitudini. Aceste întreb ri vizeaz  oportunitatea introducerii coridoarelor
ecologice în legisla ia româneasc , precum i op iunea pentru a face acest lucru în legisla ia de mediu sau în cea
de planificare. Articolul are la baz  proiectul ConnectGreen – „Restoring and managing ecological corridors in

mountains as the green infrastructure in the Danube basin” finan at de Programul Transna ional Dun rea în
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perioada 2018 – 2021 i face parte din programul de cercetare doctoral  în cadrul UAUIM aferent tezei de
doctorat având titlul „Concepte i instrumente ecologice în planificarea teritorial . Studiu de caz: Conectivitatea

infrastructurilor verzi”.
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CRITERII I INDICATORI PENTRU EVALUAREA ZONELOR METROPOLITANE DIN ROMÂNIA

Antonio Valentin TACHE
CSIII dr. ing., Institutul Na ional de Cercetare-Dezvoltare în Construc ii, Urbanism i Dezvoltare Teritorial  Durabil  URBANINCERC, e-mail: tonytache62@gmail.com

Context. Metropolizarea este unul dintre procesele cele mai dinamice ale lumii contemporane, datorit  schimb rii
modelelor economice existente i cre rii de noi rela ii între marile ora e. Procesul dezvolt rii metropolitane, numit
metropolizare, reprezint  procesul constituirii, construc iei i dezvolt rii metropolei. Procesul actual de metropolizare
se bazeaz  pe anumite atuuri ale ora elor, cele mai relevante fiind m rimea ora ului (din punct de vedere demografic
i al nivelului întinderii spa iale a infrastructurii), specializ rile economice specifice i capacitatea de a genera activit i

creative i inovative. Grani ele administrative ale ora elor nu mai reflect  realitatea fizic , social , economic ,
cultural i de mediu a dezvolt rii urbane i sunt necesare noi forme de guvernan  flexibil .
Materiale i metode. Criteriile alese (atractivitate, competitivitate, accesibilitate, rezilien i guvernan ) sunt
complet noi în compara ie cu cele utilizate în studiile interne i interna ionale din domeniu i, în plus fa  de acestea,
iau în considerare aspectele complexe ale ora ului contemporan european – ora  verde, ora  inteligent, ora  cultural,
ora e reziliente, dezvoltarea zonelor metropolitane, re ele urbane policentrice, specializare func ional i specializare
func ional  inteligent . Sistemul de indicatori teritoriali propu i reprezint  rezultatul unor cercet ri de referin  la
nivel european i na ional privind sistemul de indicatorii teritoriali, dar i a experien ei personale în cadrul institutului
URBANPROIECT, respectiv URBAN-INCERC privind monitorizarea dinamicii dezvolt rii teritoriale la toate nivelurile
administrative. Indicatorii teritoriali identifica i respect  un standard acceptat de to i furnizorii de date i ofer

spunsuri concrete pentru factorii de decizie astfel încât ace tia s  poat  face o alegere informat  privind anumite
politici sau programe, dac  sunt sau au fost de succes sau dac  trebuie s  fie adaptate sau chiar abandonate.
Rezultate i discu ii. Criteriile în evaluarea municipiilor re edin  de jude  au avut la baz  urm toarele considerente:
Atractivitatea ce include capitalul teritorial i valoarea ecologic ; Competitivitatea; Accesibilitatea; Rezilien a în raport
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cu provoc rile economice i riscurile naturale; Guvernan a. Alegerea indicatorilor teritoriali porne te de la dou
întreb ri esen iale la nivelul municipiilor re edin  de jude : Care sunt performan ele comparative ale municipiilor
re edin  de jude i care sunt indicatorii de monitorizare a strategiilor de dezvoltare integrate pentru evaluarea
obiectiv  a performan ei ora ului i pentru identificarea domeniilor în care este necesar  îmbun irea? Astfel,
schema de indicatori a fost proiectat  în strâns  leg tur  cu conceptele metodologice actuale referitoare la ora e
creative, ora e reziliente sau „smart city”, iar indicatorii au fost selecta i pe baza criteriilor proiectului ESPON KITCASP:
Eficien , Relevan , Comparabilitate, Obiectivitate, Flexibilitate, Accesibilitate.
Concluzii. În prezent exist  o lips  semnificativ  de date pentru a putea în elege contribu ia zonelor urbane
func ionale la dezvoltarea teritorial  policentric i echilibrat . Îmbun irea în elegerii tendin elor de urbanizare la
nivelul municipiilor din România necesit  instrumente eficiente i analize competente în evaluarea datelor teritoriale.
Alegerea indicatorilor teritoriali trebuie s  ofere r spunsuri concrete pentru factorii de decizie astfel încât ace tia s
poat  face o alegere informat  privind anumite politici sau programe, dac  sunt sau au fost de succes sau dac  trebuie

 fie adaptate sau chiar abandonate. Rolul specialistului în dezvoltarea spa ial  const  în sprijin acordat factorilor de
decizie în alegerea i interpretarea indicatorilor teritoriali în raport cu priorit ile i agendele relevante ale politicii
spa iale.
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IMPACTUL POLITICII CULTURALE ASUPRA CONSERV RII MONUMENTELOR ISTORICE DIN ROMÂNIA ÎN
PERIOADA POST-SOCIALIST

Florentina-Cristina MERCIU
Universitatea din Bucure ti, Facultatea de Geografie, Centrul Interdisciplinar de Cercet ri Avansate asupra Dinamicii Teritoriale, e-mail: krysten1009@yahoo.com

George-Lauren iu MERCIU
Universitatea din Bucure ti, Facultatea de Geografie, e-mail: george.merciu@geo.unibuc.ro

Context. Conservarea patrimoniului urban reprezint  o ac iune prioritar  la nivel interna ional, de i se pune tot
mai mult accent i pe valoarea economic  a acestuia  în contextul unei dezvolt ri urbane intensive care a generat
efecte negative asupra patrimoniului cultural. Politica cultural  de la nivel na ional a fost axat  dup  1990
asupra conserv rii patrimoniului cultural, în eles ca un factor de identitate na ional i legimitate istoric . Scopul
acestei lucr ri este de a prezenta diferite modele de reutilizare a monumentelor istorice la nivel na ional în
perioada post-socialist .
Metodologie. Pentru elaborarea studiului a fost utilizat  metoda analizei i sintezei cu scopul de a eviden ia pe
de o parte particularit ile patrimoniului urban. Pe de alt  parte, au fost identificate provoc rile legate de
conservarea elementelor de patrimoniu urban într-un context marcat de dezvoltarea accelerat  a urbaniz rii
care uneori limiteaz  posibilit ile de conservare. De asemenea, au fost realizate diferite campanii de teren
pentru a evalua starea de conservare a elementelor de patrimoniu cultural i cum acestea au fost reutilizate.
Rezultate. În cadrul acestui studiu sunt prezentate atât modele pozitive de reutilizare a monumentelor istorice,
cât  i  diferite  exemple  de  conversii  neadecvate  care  au  afectat  caracteristicile  arhitecturale  ale  unor  cl diri  de
patrimoniu. Totodat , se remarc  variate conversii ale unor monumente istorice care i-au pierdut func ia
ini ial  care faciliteaz  cre terea accesului popula iei locale la activit i culturale.
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Concluzii. Rezultatele acestui studiu reflect  faptul c  monumentele istorice prezint  forme variate de
reutilizare. În contextul actual se ridic  problema protec iei patrimoniului urban aflat sub permanenta presiune a
ritmului accelerat de dezvoltare al urbaniz rii i serviciilor care genereaz  uneori pierderi semnificative de
patrimoniu cultural, mai ales în centrele urbane mari.
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ÎNCERC RI IN SITU PRIVIND REZISTEN A CORTURILOR LA ÎNC RCAREA CU Z PAD

Cristian GRIGORA ENCO
Ing. CSIII, INCD “URBAN-INCERC”, Sucursala INCERC Bucure ti, Laboratorul INCERC de Cercetare Aplicat i Încerc ri în Construc ii; e-mail: grigorasenco@incd.ro

Context. În cadrul contractului de cercetare tiin ific  s-a determinat rezisten a corturilor la înc rcarea cu z pad ,
pentru un cort, montat in situ, la punctul de lucru al beneficiarului.
Obiectul de încercat este un cort. Scheletul de sus inere are o deschidere i dou  travee. El este alc tuit din profile
rectangulare tip eav  din aluminiu anodizat; ca rol, elementele sunt: pane (trei - una de coam i dou  de strea in ),
popi (câte trei pe o latur  a cortului) i c priori (câte trei pe o latur  a cortului). Îmbinarea dintre profile este realizat
cu conectori fabrica i din aluminiu. Înveli ul cortului este confec ionat din es tur  din poliester acoperit pe ambele

i cu PVC, având 670 g/m², prins  cu ching  cu cataram  de c priori, de coam i de popi. Îmbin rile es turii sunt
executate cu sudur  de înalt  frecven i nu permit trecerea apei. Peste cort, peste cadrul metalic este prev zut un
acoperi  de protec ie solar  din es tur  din plas  de poliester de 340 g/m². Cortul este echipat cu câte o intrare la
fiecare cap t. La exterior sunt prev zute sfori, la cele patru col uri ale strea inei i la capetele popilor, acestea sunt
ancorate corespunz tor. Pere ii cortului sunt verticali.
Procedura de încercare utilizat  este procedura TOP 10-2-175 (edi ia din 15.07.2010) a armatei Statelor Unite ale
Americii, pus  la dispozi ie de beneficiar. Principiul procedurii TOP 10-2-175 const  în înc rcarea uniform distribuit  a
acoperi ului cortului, în trepte, centrat  longitudinal, cu folii din material vinil, de greutate egal  (9,5 kg), în a a fel
încât greutatea total  simulat  a z pezii s  fie de 49 kg/m2 (considerat  a reprezenta o ninsoare de durat  mai mic  de
24 de ore, cu stratul de grosime 0,5 m i densitate specific  0,1), pe o suprafa  proiectat  cu lungimea egal  cu
lungimea cortului i l imea egal  cu l imea la coam  a cortului. Se m soar  în imea la centrul panei de coam ,
înainte  de  înc rcare,  dup  aplicarea  înc rc rii,  dup  12  ore  de  la  aplicarea  înc rc rii  i  dup  desc rcare.  Se
înregistreaz  defectele ap rute, deforma iile pe orizontal  ale centrului panei de coam i înc rcarea total  aplicat .
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Se calculeaz  deforma ia remanent . Procedura a fost adaptat  la condi iile in situ ale beneficiarului în sensul în care
au fost utilizate pentru înc rcare folii din material vinil de greut i diferite: 19,5 i respectiv 21,5 kg. A fost m surat
în imea cortului pe exterior, la coam i la strea in .
Concluzii. Cortul rezist  la înc rcarea din z pad  de 40 kg/m2 aplicat  omogen,  timp  de  21  de  ore.  Modificarea
dimensiunilor cortului ca urmare a deform rilor din înc rcare la coam  a fost m surat i se situeaz  între 0 i 6%. Au
fost efectuate m sur tori privind deform rile remanente, r mase dup  desc rcarea cortului, care se situeaz  între 0 i
0,9%.
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DIFEREN E ÎN ÎN ELEGEREA CONCEPTULUI DE DEZVOLTARE INTELIGENT

Andreea C lina POPA
drd. geogr., Institutul Na ional de Cercetare-Dezvoltare în Construc ii, Urbanism i Dezvoltare Teritorial  Durabil  URBANINCERC; coala Doctoral  de Urbanism,

Universitatea de Arhitectur i Urbanism “Ion Mincu”; e-mail: popaandreea08@yahoo.com

Context. În ultimele decenii, ora ele au început s  se confrunte cu tot mai multe probleme inclusiv  poluarea aerului,
poluarea apei, sc derea suprafe elor de spa ii verzi, cre terea num rului de ma ini, cre terea ratei criminalit ii sau
probleme privind managementul de eurilor. În acest context, un num r tot mai mare de oameni au ales s  p seasc
ora ele i s  se stabileasc  în suburbii, fapt ce a dus la apari ia altor probleme.
Conceptul de dezvoltare inteligent  a ap rut în SUA, la mijlocul anilor 1990, ca r spuns la problemele cauzate de
extinderea urban  necontrolat . Promovarea i aplicarea principiilor dezvolt rii inteligente s-a realizat, pentru prima
dat , în statul Maryland. Acest stat se confrunta, în anii 1990, cu o cre tere rapid  a num rului de locuitori, cre tere a
suprafe ei construite i pierdere a suprafe elor împ durite i a fermelor. Dezvoltarea inteligent  a devenit un concept
cunoscut i în alte p i ale lumii, fapt ce a condus la apari ia de noi defini ii i principii.
Materiale i metode. Aceast  cercetare urm re te identificarea defini iilor dezvolt rii inteligente, pentru a eviden ia
diferen ele dintre acestea. În acest sens, au fost consultate peste treizeci de articole i c i din literatura de
specialitate. Literatura analizat  a fost selectat  în urma c ut rii în Google Scholar, prin folosirea cuvintelor cheie
smart growth. În plus, au fost  analizate i documentele oficiale i ghiduri elaborate de diferite organiza ii i institu ii
(de exemplu: Smart Growth Network, National Association of Home Builders, American Planning Association).
Analiza a urm rit urm toarele aspecte: 1) Identificarea aspectelor diferite subliniate în defini iile existente ale
dezvolt rii inteligente, 2) Prezentarea principiilor considerate a fi esen iale pentru conceptul analizat, 3) Eviden ierea
asem rilor i diferen elor dintre dezvoltarea inteligent i alte concepte asem toare.
Rezultate i discu ii. Cu toate c  dezvoltarea inteligent  a ap rut în SUA, principiile acestui concept pot fi aplicate i în
cazul altor zone. Pentru Uniunea European  dezvoltarea inteligent  reprezint  un mijloc prin care rile membre pot
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 î i îmbun eaasc  performan ele în trei domenii fundamentale: educa ie, cercetare i inova ie. În acest sens,
Uniunea European  a elaborat mai multe ghiduri, în care sunt prezentate instrumentele i politicile ce pot contribui la
atingerea intelor stabilite în privin a dezvolt rii inteligente i nu numai.
De asemenea, au fost identificate diferen e între dezvoltarea inteligent i alte concepte similare, cum ar fi ora ul
compact, dezvoltarea durabil i noul urbanism. Ora ul compact, al turi de dezvoltarea inteligent , promoveaz
crearea de zone pietonale. Totodat , dezvoltarea inteligent  este asem nat  cu dezvoltarea durabil  din prisma
interesului asupra mediului i a resurselor naturale.
Concluzii. A adar, nu exist  un consens cu privire la modalit ile de implementare a principiilor i ideilor specifice
dezvolt rii inteligente. Dup  ce termenul s-a r spândit dincolo de grani ele americane, unde a ap rut, au fost
formulate noi defini ii, care au în vedere i alte aspecte esen iale. Exist  diferen e semnificative între ideile exprimate
în literatura american i documentele oficiale ale Comisiei Europene. Literatura american  subliniaz  importan a
limit rii extinderii necontrolate i a utiliz rii terenurilor, în timp ce Strategia Europa 2020 a Uniunii Europene se
concentreaz  pe inovare, cercetare i dezvoltare, educa ie.
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RE EAUA NA IONAL  DE MONITORIZARE I PROTEC IE SEISMIC  A PATRIMONIULUI CONSTRUIT.
ANALIZA UNOR ÎNREGISTR RI RECENTE OB INUTE PRIN INSTRUMENTARE I

MONITORIZARE SEISMIC

Claudiu-Sorin DRAGOMIR
Conferen iar universitar, dr. ing., Universitatea de tiin e Agronomice i Medicin  Veterinar  Bucure ti, Cercet tor principal III, Institutul Na ional de Cercetare-

Dezvoltare “URBAN-INCERC” & Centrul European pentru Reabilitarea Cl dirilor (ECBR), Bucure ti, România, e-mail: dragomirclaudiusorin@yahoo.com

Iolanda-Gabriela CRAIFALEANU
Conferen iar universitar, dr. ing. habil., Universitatea Tehnic  de Construc ii Bucure ti - UTCB, Cercet tor principal I, INCD “URBAN-INCERC” & ECBR, Bucure ti, România,

e-mail: iolanda.craifaleanu@utcb.ro; i.craifaleanu@gmail.com

Daniela DOBRE
Lector, dr. ing., Universitatea Tehnic  de Construc ii Bucure ti - UTCB, Cercet tor principal III, INCD “URBAN-INCERC” & ECBR, Bucure ti, România, e-mail: dobred@hotmail.com

Emil-Sever GEORGESCU
Cercet tor principal I, dr. ing., INCD “URBAN-INCERC” & ECBR, Bucure ti, România, e-mail: emilsevergeorgescu@gmail.com

Context. România este o ar  cu o seismicitate puternic , dominat  de sursa subcrustal  Vrancea i de cutremure
crustale, în sud-vest, centru i nord-vest dar i în alte zone. Luând în considerare condi iile specifice de hazard seismic
i vulnerabilitate, în prezent ara noastr  se afl  în perioada critic  de preg tire pentru impactul unui posibil seism

major generat de sursa Vrancea. În acest context, o importan  deosebit  o are asigurarea securit ii vie ii oamenilor
i siguran a structurilor la ac iunea distructiv  a cutremurelor.

Materiale i metode. Importan a Re elei Na ionale Seismice pentru Construc ii (RNSC) – în prezent nucleul operativ al
Re elei de Monitorizare i Protec ie Seismic  a Patrimoniului Construit – RNMPSPC, a devenit evident  înc  de la cutremurul
distructiv din 4 martie 1977, când s-a constatat c  unele din ipotezele seismologice principale ale vremii nu corespundeau
realit ii. Codurile române ti de proiectare a construc iilor la cutremur i h ile de zonare seismic  au la baz  datele
furnizate în special de RNSC. Aceast  infrastructur  a furnizat, la cutremurele vrâncene puternice din 30 august 1986
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(magnitudine-moment Mw=7.1) i din 30 i 31 mai 1990 (Mw=6.9,  respectiv  6.4)  peste  o  sut  de  înregistr ri,  astfel  încât
contribu ia  datelor  acestei  re ele  a  fost  de  cca.  75  %  din  totalul  de  înregistr ri  pe  ar .  RNMPSPC  are  în  prezent  66  de
echipamente de înregistrare i monitorizare seismic  la mi ri puternice, amplasate în corela ie cu harta de zonare din
codul de proiectare seismic  P100-1/2013. Majoritatea echipamentelor sunt conectate la sistemul de transmisie pus la
dispozi ie de Sistemul de Telecomunica ii Speciale i transmit în regim continuu fi iere de tip ringbuffer care sunt stocate in
serverele  instalate  in  centrul  de  date  de  la  URBAN-INCERC.  Ulterior,  aceste   înregistr ri  sunt  prelucrate  i  analizate  cu
software dedicat, între care: Strong Motion Analyst (Kinemetrics), GeoDAS (GeoSIG), ARTeMIS (SVIBS) i SeisComP (gempa).
Rezultate i discu ii. Prin interpretarea datelor instrumentale se pot ob ine informa ii importante privind
caracteristicile dinamice ale structurii la un anumit moment de timp, înainte de producerea altor evenimente seismice
cu efecte structurale semnificative, i post-eveniment, cu posibilitatea determin rii noilor caracteristici. Acela i
principiu, de achizi ie de „date de zero”, este necesar în procesul de evaluare rapid  a degrad rilor induse de seism
cl dirilor, precum i în cazul m surilor de consolidare a unor cl diri, pe baza unei instrument ri seismice, eventual
temporare, pre- i post-consolidare. În articol sunt prezentate rezultatele ob inute in urma analizei unor înregistr ri de
la cutremurele produse in perioada 2020-2022, precum i date de la instrumentarea seismic  temporar  a unor cl diri
în vederea identific rii caracteristicilor dinamice ale acestora. În cazul evenimentelor seismice, pe baza rezultatelor
ob inute din înregistr rile accelerometrice, se poate stabili o tendin  a distribu iei spa iale a accelera iei maxime a
terenului, PGA, cu o directivitate specific , care pare a fi similar  cu cea observat  deja în anumite condi ii de
severitate seismic  la cutremurele puternice anterioare.
Concluzii. Având in vedere condi iile specifice de hazard seismic din România, i inând cont i de faptul ca RNMPSPC
este singura unitate CDI din domeniul construc iilor care acoper  toate zonele seismice ale rii, aceast  infrastructur
trebuie s  fie preg tit  s  fac  din timp cercet ri fundamentale i aplicative, s  r spund  unor cerin e deosebite în caz
de cutremur, s  preia, analizeze s  furnizeze rapid date privind siguran a construc iilor, de care depind via a i
integritatea popula iei. Aceste deziderate pot fi îndeplinite numai printr-o finan are continu i adecvat  atât a
proiectelor de modernizare, cât i a lucr rilor de mentenan  a infrastructurii existente a RNMPSPC.
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CARACTERIZAREA ERODABILIT II TERENURILOR PENTRU BARAJE DE TERASAMENT

Nourelhouda SLIMANI
LMGCE, Ecole Nationale Polytechnique (Algeria); Larbi Ben M’hidi University (Algeria), e-mail: nour_el_houda.slimani@g.enp.edu.dz

Mohamed Amine BOUKHEMACHA
LMGCE, Ecole Nationale Polytechnique (Algeria)

Nadir MAROUF
Larbi Ben M’hidi University (Algeria)

Context. Având în vedere c  statisticile o indic  ca responsabil  de 90% din cazuri, eroziunea terenului este o cauz
major  a ced rii structurilor de p mânt pentru reten ia apei (baraje, st vilare i diguri). Fenomenul înso te diverse
procese, de la eroziunea de suprafa  (în special legat  de dep irea cotelor) la procese de eroziune intern  (a
conductelor, regresiv , prin rev rsare etc.). Mai mult, natura i comportamentul materialelor afectate i dinamica
agen ia cauzali au un rol determinant asupra proceselor fizice din spatele fenomenelor de eroziune într-o manier
foarte complex , f când ca evaluarea procesului s  devin  o provocare considerabil . O evaluare corect  a eroziunii
reclam  o caracterizare adecvat  a erodabilit ii, controlat  în cazul unor procese de rezisten a critic  la forfecare i
coeficientul de eroziune a terenului. Cuantificarea celor dou  propriet i ale eroziunii terenului este o sarcin
important i dificil  ce poate fi realizat  experimental folosind o gam  larg  de condi ii de testare, în mod normal
dependente de proces. În acest context, lucrarea de fa  î i propune s  ofere o trecere comparativ  în revist  a
metodelor statistice cantitative de estimare experimental  a parametrilor de eroziune a terenurilor pentru eroziunea
superficial i intern  a barajelor de terasament.
Date i metode. Trecerea comparativ  în revist  a metodelor statistice cantitative de estimare experimental  a
rezisten ei critice la forfecare i coeficientului de eroziune a terenului se bazeaz  pe un set de date de volum mare
colectate din teste de eroziune in situ i de laborator prezentate în literatura tehnico- tiin ific . Setul de date, aflat în
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curs de completare, con ine în acest moment date pentru sute de probe de teren, identificate de la modul general la
cel avansat, i caracterizat în privin a parametrilor de erodabilitate. Studiul s-a focalizat asupra unor teste privind
eroziunea superficial i intern : Hole Erosion Test (HET), Slot Erosion Test (SET), Rotating Cylinder Test (RCT), Erosion
Function Apparatus (EFA), Flume Test i Jet Erosion Test (JET). Datele au fost analizate statistic, fiind realizat  o
compara ie cantitativ  a parametrilor de erodabilitate în func ie de tipul de eroziune i teren.
Sinteza rezultatelor i concluzii. Rezultatele preliminare au oferit statistici ale parametrilor de eroziune evalua i
pentru diferite procese de eroziune în diferite condi ii experimentale i pentru diferite tipuri de teren. Diferen ele
între teste i procesele de eroziune sunt evaluate i discutate la nivelul setului de date. Rezultatele permit o mai bun
în elegere a fenomenelor eroziune i o mai bun  evaluare a proceselor legate de acestea.
Concluzii. Acest studiu a fost elaborat în cadrul proiectului MESRS-PRFU WatSedMan (nr. de contract
A17N01ES160220220001) implementat de laboratorul LMGCE al ENP.
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ANALIZA R SPÂNDIRII FL RILOR DE LA TESTELE CARE SIMULEAZ  UN SINGUR OBIECT ARZÂND ÎN
3 CONDI II DE VENTILARE

Ilie Iulian PRICOPE
 Ing., Inspectoratul pentru Situa ii de Urgen  ”Vasile Goldi ” al jude ului Arad, email: iulicapricope@yahoo.com

Eduard Cristian  OLARU
Ing., Inspectoratul pentru Situa ii de Urgen  "Dealul Spirii" Bucure ti-Ilfov, email: edyc22@yahoo.com

Ion ANGHEL
 Conf. dr. ing., Academia de Poli ie Alexandru Ioan Cuza, Facultatea de Pompieri, e-mail: ion.anghel@academiadepolitie.ro

Alexandru-Florin CHIOJDOIU
 Ing., Inspectoratul pentru Situa ii de Urgen  "Dealul Spirii" Bucure ti-Ilfov, email: alex.floryn@yahoo.com

Context. Conform informa iilor existente în literatura de specialitate s-a constatat c  viteza de propagare a incendiilor care
se manifest  într-o configura ie tip col  este mai mare decât viteza incendiilor care se manifest  pe un perete simplu. Astfel,
metoda de testare SBI (eng: Single Burning Item) are o importan  deosebit , fiind utilizat  pentru armonizarea legisla iei
privind clasificarea materialelor de construc ii din punct de vedere al reac iei la foc din Europa, cu evaluarea pericolului de
incendiu în alte ri. Metoda SBI presupune analiza fluxului de c ldur , rezultat din arderea unui material amplasat în col ul
unei înc peri, pe suprafa a pere ilor care formeaz  configura ia tip col . De asemenea, metoda SBI, care reprezint  un test la
scar  intermediar , const  în m surarea capacit ii unui material de construc ie de a contribui la propagarea incendiului, la
începutul fazei de cre tere a acestuia, prin evaluarea performan elor privind reac ia la foc.
Scenarii de testare. S-au efectuat teste experimentale de ardere a unor materiale precum PAL, polistiren, ghips-carton i
PVC (tapet) în interiorul unei spa iu de testare, prev zut frontal cu dou  u i (2,4 m x 1,9 m), iar în partea lateral dreapta cu o

 simpl  (0,9 m x 1,9 m) i cu o fereastr  (1,3 m x 0,9 m). Obiectivul acestei lucr ri îl constituie analiza r spândirii fl rilor.
Analiza r spândirii fl rilor se realizeaz  în condi ii diferite de ventilare, fiind înregistrate instantanee la momente de timp
diferite (0 s, 150 s, 300 s, 600 s, 750 s, 900 s, 1050 s i 1200 s), în urma efectu rii unor teste care simuleaz  testul standard
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SBI. Testul presupune utilizarea unui dispozitiv pe care sunt amplasate dou  panouri perpendiculare, unul lung, având
dimensiunile  de  1,50  x  1,00  m,  respectiv  unul  scurt,  având dimensiunile  1,50  x  0,50  m,  care  formeaz  o  configura ie  tip
„col ”. În cadrul experimentelor efectuate au fost analizate 3 scenarii de ventilare distincte din care au rezultat diferite valori
ale dezvolt rii fl rilor atât pe vertical , cât i în lateral, pentru fiecare caz analizat: Scenariul 1: cele dou  u i frontale sunt
deschise, iar u a i geamul lateral sunt închise – suprafa a deschiderii fiind 4,56 m2; Scenariul 2: geamul lateral este deschis,
cele 2 u i frontale sunt închise, iar u a lateral  este închis   – suprafa a deschiderii fiind 1,17 m2; Scenariul 3: u a lateral
este deschis , geamul lateral este închis, iar cele dou  u i frontale sunt închise  – suprafa a deschiderii fiind 1,71 m2.
Rezultate. În cadrul Scenariilor 1 i 3, fl rile ating în imea maxim  în cazul arderii panoului din polistiren decorativ,
ob inându-se valori mai mici în cazul PAL-ului, P.V.C.-ului (tapet) i ghips-cartonului.
În cadrul Scenariului 2, fl rile ating în imea maxim  în cazul arderii panoului din PAL, ob inându-se valori mai mici
în cazul polistirenului decorativ, P.V.C.-ului (tapet) i ghips-cartonului.
Concluzii. Suprafa a deschiderilor de ventila ie influen eaz  propagarea fl rii atât în plan orizontal, cât i în plan vertical.
În imea fl rii atinge valoarea maxim  în timpul cel mai scurt, indiferent de suprafa a deschiderii de ventila ie i implicit de
volumul de aer proasp t introdus în interiorul înc perii de testare, în cazul arderii panoului din polistiren decorativ. Ulterior,
valorile în imii fl rii scad rapid. În imea fl rii atinge valoarile de 1,30 m (în cazul deschiderii maxime de ventila ie), 1,50
m (în cazul deschiderii minime de ventila ie) i 1,40 m (în cazul deschiderii intermediare de ventila ie), în timpul cel mai scurt,
de 150  s, în cazul arderii panoului din PAL. Spre deosebire de panoul din polistiren decorativ, în cazul c ruia valorile în imii
scad rapid dup  atingerea valorii maxime, în cazul arderii panoului din PAL se constat , pentru perioade mari de timp, valori
mari ale în imii fl rii, egale sau mai mari de 1,50, pentru deschiderea de ventila ie minim i intermediar . În cazul
deschiderii maxime de ventila ie se ob in, valoarea în imii fl rii scade rapid dup  atingerea valorii maxime. În cazul arderii
panoului de ghisp-carton i P.V.C. (tapet) se ob in valori relativ apropiate ale în imii fl rii, cuprinse în intervalul 0,40 – 1,00
m, pentru fiecare scenariu de ventilare. Propagarea în plan orizontal, pe panoul scurt, respectiv lung, a fost maxim  în cazul
arderii panoului din PAL, pentru valoarea minim  a suprafe ei deschiderii de ventila ie, respectiv în cazul arderii panoului din
polistiren decorativ, pentru valoarea intermediar  a suprafe ei deschiderii de ventila ie.
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SOLU II PRIETENOASE DE INVESTIGARE A STRUCTURILOR DE REZISTEN  A CONSTRUC IILOR DE
PATRIMONIU ÎN VEDEREA CONSOLID RII I REABILIT RII ACESTORA

Claudiu-Lucian MATEI
 Dr. ing., Institutul National de Cercetare-Dezvoltare în Construc ii, Urbanism i Dezvoltare Teritorial  Durabil  INCD “URBAN-INCERC”

Cora-Maria STAMATE
Ing., Institutul National de Cercetare-Dezvoltare în Construc ii, Urbanism i Dezvoltare Teritorial  Durabil  INCD “URBAN-INCERC”

Mariana CIONCU-PUENEA
Ing., Institutul National de Cercetare-Dezvoltare în Construc ii, Urbanism i Dezvoltare Teritorial  Durabil  INCD “URBAN-INCERC”

Context. În concordan  cu cerin ele codului P 100-3 Cod de evaluare i proiectare a lucr rilor de consolidare a
construc iilor vulnerabile seismic, inspectarea unei construc ii se va face de c tre un expert autorizat de o autoritate
public , având o vast  experien  în domeniul construc iilor. Propriet ile mecanice ale zid riei trebuie s  fie
cunoscute pentru ambele tipuri de elemente, structurale i nestructurale. În practica curent , în lipsa unor
reglement ri clare, se accept i se utilizeaz  pentru investigarea construc iilor vechi din zid rie, teste care s  asigure
cunoa terea cat mai exact  a caracteristicilor de rezisten i deformabilitate a acestora. Testele efectuate în România
pot fi catalogate dup  cum urmeaz : (I) Teste neinvazive – nedistructive, (II)Teste distructive.
Metode de investigare. (1) Teste neinvazive – nedistructive: (a) Metoda endoscopic  este o metod  calitativ  utilizat
pentru determinarea defectelor de adâncime la structuri monumentale utilizând placaje din piatr  natural . (b)
Metoda determin rii umidit ii din zid rie se utilizeaz  la determinarea umidit ii în elementele structurale din
zid rie. (c) Metoda încerc rilor nedistructive se utilizeaz  la determinarea caracteristicilor zid riei sau a unor
componente ce alc tuiesc zid ria. (d) Metoda preselor plate se utilizeaz  la construc ii existente unde este posibil

ierea zid riei (rosturile orizontale) f  a introduce vibra ii semnificative în structura elementelor de zid rie. (2)
Teste distructive: (a) Teste distructive simple: se utilizeaz  la investiga ii de nivel 1 pentru un grad redus de
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cunoa tere: teste pentru determinarea caracteristicilor c mizilor, teste pentru determinarea caracteristicilor
mortarelor.
Concluzii.  Metodele  de  investigare  a  zid riei  vechi  au  fost  utilizate  în  cadrul  unor  teme  de  cercetare  i  evaluare  a
caracteristicilor de rezisten  a zid riei în vederea reabilit rii unor cl diri de importan  sau care f ceau parte din
categoria cl dirilor de patrimoniu. Teste de complexitate redus  au fost efectuate si pentru o structur  din Cluj-
Napoca în vederea refunc ionaliz rii acesteia i intrarea în circuitul turistic al zonei. Turnul Pompierilor va fi supus unui
proces de reabilitare si schimbarea a destina iei. Teste in-situ pentru determinarea caracteristicilor de material: (a)
Teste distructive pentru determinarea caracteristicilor elementelor de zid rie. Elementele ceramice sunt constituite
din c mizi ceramice pline ob inute  pe cale presat  format normal FN confec ionate utilizând un proces de fabricare
necontrolat pe fazele procesului de confec ionare, elementele prezentând arderi neuniforme, unele dintre ele având
compozi ia poroas  ca urmare a pres rii necorespunz toare. (b) Teste pentru determinarea caracteristicilor
mortarului (c) Teste distructive efectuate pentru determinarea rezisten ei la compresiune a elementelor de zid rie din
piatr . Testele pentru determinarea rezisten ei la compresiune a elementelor din piatr  natural  s-au efectuat pentru
cele trei tipuri de roc  identificat  la realizarea blocurilor de piatr . Cele trei tipuri de piatr  natural  identificate au
fost: granit compact, gresie calcaroas  cuar oas , compact uniform , gresie litic  calcaroas  cu incluziuni de mic . (d)
Teste endoscopice pentru determinarea gradului de omogenitate a zid riei mixte. (e) Teste pentru determinarea
rezisten ei la forfecare a zid riei în rost orizontal.
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TESTAREA COMPORT RII SISTEMELOR ETICS LA INCENDII GENERATE DIN EXTERIORUL CL DIRILOR

Adrian SIMION
Dr. ing., INCD “URBAN-INCERC”, Sucursala INCERC Bucure ti, e-mail: simion_i_adrian@yahoo.com

Claudiu Sorin DRAGOMIR
Dr. ing., INCD “URBAN-INCERC”, Sucursala INCERC Bucure ti, e-mail: dragomirclaudiusorin@yahoo.com

Daniela STOICA
Ing., INCD “URBAN-INCERC”, Sucursala INCERC Bucure ti, e-mail: danastoica.stoica@gmail.com

Context. Statisticile interna ionale arat  c  incendiile de fa ad  ale cl dirilor generate de surse de c ldur  situate în
exteriorul cl dirilor, sunt mai pu in frecvente decât incendiile de compartiment, îns  pagubele materiale cauzate de
acestea nu sunt deloc neglijabile i pot cauza pierderi de vie i omene ti. Pân  de curând, în România nu au fost
efectuate teste experimentale care s  evalueze modul de propagare i de r spândire pe fa adele combustibile ale
cl dirilor, a incendiilor generate din exteriorul cl dirilor. Din punct de vedere al securit ii la incendiile generate din
exteriorul cl dirilor, documenta ia de specialitate este relativ s rac  în informa ii, predominând cea legat  de
incendiile de compartiment. Din acest motiv, scenariile de evaluare a siguran ei construc iilor referitoare la incendiile
generate din exteriorul cl dirilor anvelopate cu sisteme ETICS, reprezint  o provocare pentru fiecare specialist implicat
în acest domeniu. Pentru a umple acest gol, cercet torii de la INCERC Bucure ti au efectuat un test experimental la
scar  real , în urma c ruia s-au ob inut rezultate experimentale edificatoare privind incendierea unei fa ade
combustibile ETICS de la o surs  termic  situat  în exteriorul unei cl diri, evolu ia temperaturilor pe în imea cl dirii
i modalitatea de propagare a incendiului pe fa ada combustibil  a cl dirii.

Metode de testare. Scenariul incendiului a fost urm torul: o sarcin  termic  de 4800 MJ amplasat  lâng  o cl dire
anvelopat  termic cu sistem ETICS.  La parterul cl dirii, adiacent sarcinii termice a fost construit  o incint  care a
simulat o înc pere de apartament cu o sarcin  termic  de 800 MJ. Densitatea de sarcin  termic  a fost de 1200 MJ/mp
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la exteriorul cl dirii i de 400 MJ/mp în înc pere. În timpul testului s-a constatat c  focul s-a propagat dup
aproximativ 11 minute în înc pere iar temperaturile din interiorul înc perii au dep it 1100 ºC. Prin intermediul
termocuplurilor amplasate la exteriorul fa adei combustibile (la 2,5 m i 5 m deasupra înc perii) s-au m surat valori
ale temperaturii de aproximativ 800 °C i respectiv 400 °C. Termocuplurile pozi ionate în interiorul polistirenului de la
sistemul ETICS (la 5 m deasupra înc perii), au m surat valori de temperatur  apropiate de limita de topire a
polistirenului (250-300ºC). Dup  15 minute de la apari ia incendiului, termocuplurile situate la 5 m deasupra înc perii
nu au înregistrat temperaturi apropiate de 500 °C, ceea ce indic  faptul c  focul nu s-a extins pe vertical  pe toat
în imea sistemului ETICS.
Rezultate i discu ii. Dup  finalizarea testului, s-a constatat c  incendiul de compartiment generat de o surs  de

ldur  din afara unei cl diri, în anumite condi ii de conformare i pozi ionare a sarcinii termice fa  de o cl dire
anvelopat  cu sIstem ETICS, provoac  pagube materiale i avarii majore i ireparabile sistemului ETICS în zona direct
afectat  de fl rile sursei termice din exteriorul cl dirii. S-a constatat c  bariera perimetral  de vat  mineral
bazaltic  din jurul înc perii nu i-a mai putut îndeplini rolul de a împiedica r spândirea incendiului pe verticala cl dirii,
deoarece ac iunea direct  a fl rilor incendiului de compartiment care s-a ini iat dup  ce focul a p truns în înc pere,
s-a manifestat cu mult deasupra acestei bariere. În schimb datorit  barierei din vat  mineral  bazaltic  situat  la 2,5 m
deasupra camerei precum i a faptului c  pl cile de polistiren ale sistemului ETICS au fost lipite cu adeziv pe tot
conturul lor perimetral, au contribuit decisiv la limitarea propag rii incendiului pe toat  suprafa a i în imea
sistemului ETICS.
Concluzii. În aceast  lucrare este prezentat un scenariu de dezvoltare i propagare a unui incendiu care a fost ini iat în
imediata vecin tate a unei cl diri precum i efectele provocate de acest incendiu atât asupra unui spa iu de locuit din
cl dire cât i asupra sistemului ETICS cu care a fost anvelopat  la exterior cl direa. Pe timpul efectu rii testului
experimental, cercet torii au studiat comportamentul sistemului ETICS la ac iunea incendiului i au eviden iat
necesitatea studierii scenariilor de securitate la incendiu a cl dirilor i din punct de vedere al asocierii acestora cu
incendiile generate din exteriorul cl dirilor.


