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Résumé 
 

L'objectif de cette étude est l'analyse de l'écoulement d'un fluide ainsi que le 
transfert de chaleur par convection dans un circuit thermoconvectif à plusieurs 
canaux de refroidissement. Il s’agit d’un transformateur électrique de puissance 
triphasé en colonnes immergé dans un bain d’huile minérale à l’intérieur d’une 
cuve.  
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L’étude que nous avons menée a été initiée par la société Electroputere Craiova 
(Roumanie) spécialisée par la construction des équipements électrotechniques 
destinés principalement à la production et à la distribution d’énergie électrique. 
Elle concerne un transformateur électrique de puissance de 40 MVA fabriqué par 
cette société. D’un autre côté, ce travail intéresse également le groupe EDF 
(Electricité de France) dont le domaine d’activité est surtout la production, la 
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distribution et la commercialisation de l’électricité pour savoir quelle est la limite 
de l'utilisation d'un transformateur afin de pouvoir l'exploiter au maximum de ses 
performances et vérifier les spécification techniques données par le constructeur, 
d’autant plus que l'investissement dans un transformateur électrique de puissance 
est important et qu’il faut bien le rentabiliser. 

Durant le fonctionnement normal d’un transformateur électrique de puissance, une 
chaleur importante se dégage à l’intérieur à cause des pertes dans ses différentes 
parties actives (enroulements primaire et secondaire ainsi que le noyau) à la fois 
par effet Joule et par les courants de Foucault. Ceci nécessite un refroidissement 
adapté afin de le protéger tout en préservant son rendement et sa durée de vie. Pour 
évacuer cette chaleur, plusieurs canaux de refroidissement sont prévus à l’intérieur 
des parties actives et qui sont traversés par une huile minérale choisie pour ses 
caractéristiques électriques et thermiques. Généralement, pour les grands 
transformateurs, l’entrée et la sortie de l’huile se font sur le côté de la cuve ; l’huile 
entre par la partie inférieure de la paroi, traverse les parties actives du 
transformateur où elle gagne de la chaleur dégagée par conduction et par 
convection avant de sortir par la partie supérieure. L’écoulement de l’huile à 
l’intérieur du transformateur peut se faire naturellement à cause de la différence de 
la masse volumique comme il peut être aidé par un équipement tel qu’une pompe.  

Certaines limites concernant les températures maximales admissibles à l’intérieur 
du transformateur ont été fixées par les normes internationales définies par la CEI 
(Commission Electrotechnique Internationale). Ces limites ont été définies afin 
d’assurer un bon fonctionnement du transformateur avec une durée de vie moyenne 
de 20 ans tout en préservant ses différentes composantes électriques ainsi que les 
propriétés thermophysiques de l’huile. Il est admis qu’un fonctionnement 
permanent avec une température du point chaud de 98 °C à une température 
ambiante de 20 °C conduit à une vitesse normale de la vitesse de dégradation. Par 
contre, cette vitesse de dégradation doublera pour chaque augmentation de 6 °C de 
la température du point le plus chaud.  
De plus, durant le fonctionnement normal d’un transformateur électrique, des 
phases transitoires peuvent survenir lorsqu’il est soumis à des surcharges résultant 
de la variation de la puissance appelée qui peut avoir des fluctuations instantanées, 
journalières et saisonnières. D’un autre côté, la valeur moyenne de la puissance 
augmente au cours des années en raison du développement de la consommation de 
l’énergie électrique. Par conséquent, lorsqu’on passe d’un régime de charge à un 
autre, ce sont principalement les pertes électriques dans les enroulements qui 
varient, ce qui augmente davantage la température des composantes du 
transformateur ainsi que celle de l’huile.  
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Les conséquences d’une augmentation de la température du point chaud au-dessus 
de la limite imposée à l’intérieur du transformateur, due à un refroidissement 
insuffisant se traduisent par : 

 une réduction globale de la performance thermique du transformateur et de 
son rendement ; 

 une dégradation de ses différentes composantes et des propriétés 
thermophysiques de l’huile ; 

 une réduction de sa durée de vie ; 

 une dépense d’énergie entraînant un surcoût d’investissement.  

Dans ce contexte, le constructeur s’intéresse à prévoir l’apparition des points 
chauds, à les localiser et à réduire leur température sous les limites définies par les 
normes tout en dépensant moins d’énergie. Les essais en grandeur réelle sont lents 
et coûteux car ils nécessitent la construction d’un prototype et son installation ainsi 
que sa mise en service. De plus, ils ne permettent pas de changer tous les 
paramètres, ce qui limite les possibilités d’optimisation et réduit leur portée.  

D’où l’intérêt de notre travail qui consiste dans un premier temps à réaliser une 
étude numérique nous permettant de faire une analyse paramétrique et de nous 
aider à avoir une idée de la configuration la plus adéquate et la plus rentable pour 
optimiser le transfert de chaleur, diminuer la température du point chaud tout en 
assurant une bonne compréhension des phénomènes thermiques et dynamiques mis 
en jeu pendant le fonctionnement d’un transformateur électrique. Dans un 
deuxième temps, vu la complexité du problème et afin d'approfondir l'analyse, on a 
choisi de faire une étude analytique sur un seul canal pour déterminer l'espacement 
optimal et trouver des critères pour distinguer les différents régimes convectifs. De 
plus, vu les dimensions du transformateur, ces études ont été réalisées sur deux 
plaques planes verticales à la place d'une section annulaire.  

Le modèle thermoconvectif est représenté par la colonne du milieu du 
transformateur composé d’un noyau entouré de deux enroulements dans une 
géométrie axisymétrique où l’entrée et la sortie de l’huile se font selon l’axe de 
révolution. La discrétisation du domaine du calcul utilise un maillage structuré non 
uniforme, serré près des parois et un peu plus large ailleurs, et la modélisation 
thermique et dynamique du problème a été faite par le logiciel de calcul FLUENT, 
basé sur la méthode des volumes finis, dans une géométrie bidimensionnelle 
axisymétrique.  
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Dans un premier temps, différentes configurations géométriques ont été conçues et 
étudiées en régime permanent avec différentes vitesses de l'huile à l'entrée lorsque 
le transformateur fonctionne à charge nominale. L'objectif est de trouver la 
meilleure configuration avec la vitesse optimale permettant d'améliorer l'échange 
de chaleur en assurant un bon refroidissement tout en maintenant les températures 
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maximales sous les limites imposées à moindre coût. Ce travail a été divisé en deux 
parties abordant les deux conditions aux limites utilisées : densités de flux 
imposées sur les surfaces des parties actives ou sources internes de chaleur 
imposées à l’intérieur des ces éléments. Dans chaque cas, une analyse détaillée des 
phénomènes physiques thermiques et dynamiques observés à l'intérieur du modèle 
couplée à une étude comparative des résultats ont été faites afin de choisir les 
solutions les mieux adaptées à l’optimisation du transfert de chaleur. Ainsi, 
l’analyse des résultats ont montré qu’afin d’assurer un refroidissement efficace du 
transformateur où la température du point chaud ne dépassera pas la limite 
maximale, un écoulement dirigé est une bonne solution dans un système 
multicanaux.  

Afin de valider les modélisations numériques, des essais expérimentaux ont été 
effectués sur un transformateur réel après une heure de fonctionnement en régime 
de charge nominal : la température de l’huile est mesurée dans la partie supérieure 
du transformateur et les températures de l’enroulement primaire et secondaire sont 
déterminées par la méthode de variation de la résistance électrique en suivant une 
loi empirique établie expérimentalement. Ainsi, les résultats obtenus ont montré un 
bon accord avec les calculs numériques, ce qui justifie les approximations faites 
dans la modélisation.  

Ensuite l’étude a été portée sur la modélisation thermique et dynamique du 
transformateur en régime transitoire lorsqu’il est soumis à une surcharge de 60 % 
au dessus de la charge nominale. Une première étude porte sur la comparaison des 
évolutions temporelles de la température du point chaud en utilisant 
successivement les hypothèses des densités de flux et des sources volumiques. 
Cette comparaison montre que l’hypothèse d’une densité de flux sur les surfaces 
qui était justifiée dans le régime permanent n’est plus valable dans le régime 
transitoire. Ensuite, une deuxième étude comparative des résultats a été faite à 
différents instants afin d’apporter les explications physiques liées à ce régime.  

Par la suite, des études plus fondamentales ont été abordées afin de mieux 
comprendre les phénomènes thermiques et dynamiques mis en jeu pendant le 
fonctionnement d’un transformateur électrique. Le calcul a été conduit 
analytiquement pour trouver la distance optimale entre deux plaques planes 
verticales soumises à des densités de flux uniformes dans un écoulement laminaire 
ascendant en convection mixte. La grande majorité des études d’optimisation ont 
porté sur les régimes de convection naturelle ou forcée mais, à notre connaissance, 
il n’existe aucune donnée dans la littérature concernant l’optimisation en 
convection mixte. A la suite de cette étude, la distance optimale a été calculée pour 
chaque canal du transformateur et comparée avec la largeur utilisée dans le calcul.  

ISSN 1582-3024 Article No.52, Intersections/Intersecţii, Vol.3, 2006, No.7, “Young Scientists’ Researches” 7 

La dernière partie de notre étude apporte des éléments nouvelles de réponse à la 
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L’analyse a été conduite sur un écoulement interne laminaire en convection mixte 
entre deux plaques planes parallèles permettant de faire des calculs analytiques tout 
en étant physiquement représentative. Deux conditions aux limites ont été 
considérées : température ou densité de flux uniforme. Pour sélectionner la nature 
du régime convectif, on a proposé plusieurs critères basés sur la comparaison de 
différentes grandeurs dynamiques. Ainsi, on a montré que dans chaque cas les 
transitions sont gouvernées par un seul paramètre, le coefficient de poussée 
thermique RiRe, mais que les valeurs numériques de ce groupement sans dimension 
dépendent du critère considéré. 

 

Mots-clés : transformateur électrique, refroidissement, optimisation, écoulement 
laminaire, convection mixte, régime permanent, régime transitoire. 
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Summary 

Choosing concrete for an engineering work, we must reconsider its qualities too, 
such as permeability, resistance to recurrent frost-defrost, resistance to corrosion in 
aggressive chemical conditions, etc; but decisive are always the mechanical 
resistances and the deformation qualities of the concrete. 

The quick diagnosis, at site, without large expenses or sensitive and/or big 
machines, of the concrete elements (reinforced concrete, prestressed concrete) is a 
major preoccupation for now and future. I allow for a realistic diagnosis, got in a 
short time at site that leads to optimum reconstruction – consolidation – protection 
solutions.  

After including the concrete into the structural designed elements, random factors 
may appear (during the age of 28 days in standard conditions of temperature and 
humidity) that can induce dynamic actions in those elements. These can be 
accidental factors as human errors like blowing those elements (with loading 
bucket or weights attached to the crane, with equipments by operators’ mistake, 
etc) or natural factors such as earthquakes, waves, wind flurries, etc.  
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These dynamic actions have a destructive effect under those elements, which 
means the changing of some of the mechanical and physical characteristics, like as:  

- final mechanical resistances 
- the permeability 
- resistance to frost-defrost  

The significance of the moisture upon the amount of expanding and cracking due 
to alkaline-siliceous reactions has been confirmed and, even the conditions to treat 
humidity are necessary in the first days after the concrete strengthening in order to 
get a maximum resistance and durability, it is better to keep the concrete dry to 
minimize the risk of damage.  

The tensile strength has been the most affected by small amounts of expansion, 
decreasing 40 % of its value, while the dynamic modulus and the compressive 
strength of the unlimited samples decrease with more than 65% for an expansion of 
almost 0.3%.  
I want to present in this article some conclusions of the experiments that have been 
made with two types of concrete, regarding the influence of the dynamic actions on 
the strengthening concrete, concerning the permeability.  

The concrete testing from the permeability point of view wasn’t, generally 
standardized, so the amounts of the permeability coefficient in different journals 
could not be comparable. In such determinations it is considered the water flow 
through concrete because of a pressure difference that is measured also for the 
calculation of the permeability coefficient K, using the equation of Darcy. The US 
Reform Bureau prescribes the 4913-92 Procedure, for a water pressure of 2,76 
MPa; this is the equivalent of a water column of 282 m. 

In experiments ware used samples of concrete cubes with a side of 14.1 cm, and for 
results, it was measured the depth of water penetration in concrete, expressed in 
cm, for different cases. I didn’t use the complex methods described above, in order 
to simplify the experimental conditions.  

In order to determine the effect of the dynamic actions over the strengthening 
concrete permeability, concrete cubes with a side of 14.1 cm of different ages ware 
used, under some dynamic actions, respectively one, two and three blows of the 
Foppel hammer ram from the height of 52 cm.  

The blows have been applied to some samples with ages of 3 days, 7 days and 14 
days and the results have been compared with witness samples.  

Two concrete recipes have been used, respectively for the classes C8/10 and 
C16/20. The water pressure for checking the height of penetration was 6 
atmospheres.  
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The experimental program pursued the study of the dynamic actions influence over 
some concrete characteristics; that why there are a lot of samples that are not 
considered in this study.   

A number of 159 cubes have been made using the recipe no. 1 - C8/10 and 159 
cubes using the recipe no.2 - C16/20. Series of three cubes have been hit at ages of 
3, 7, and 14 days.  

We can clearly stand the following:  

1.After the age of 7 days, the deteriorations of the concretes structure, that 
influence the permeability are relatively constant without giving important 
variations of the studied parameter. This follows to the conclusion that the concrete 
structure is very sensitive until the age of 7 days, the structure being unable to 
regenerate after dynamic shocks. Still, we must admit, even relatively constant 
toward the age when the concrete tolerates dynamic shocks after the age of 7 days, 
the deterioration of the concrete permeability characteristic is severe going until the 
double height of the water penetration in samples.  
2.The influence of dynamic actions over the concretes permeability is much more 
severe for the high class concretes.  

This fact can be explained by the meaning that the deteriorations of the concretes 
internal structure are more important for high class concretes, because they have an 
important dynamic during the first days of strengthening. Analyzing the 
percentage, we can observe that even at higher ages (but no more than 28 days), the 
influence of the dynamic actions over the permeability of the high class concretes 
is much more important. Of course, the researches that have been done are at the 
beginning, but they can recommend for the concretes used for structures where the 
impermeability is an important characteristic for certain reasons, to be carefully 
protected against some dynamic shocks.   

3.Until the age of 7 days, the dynamic shocks have an accented negative influence 
on the final impermeability of the concretes. Depending on the “density” of the 
dynamic shock it can get a triple height of the water penetration in samples with 
the known consequences about the durability of the affected elements particularly.  

4.A very important aspect, is the fact that for high class concretes, a light dynamic 
action- a single blow at the age of 3 days, in our case- doesn’t have a major 
influence on the final impermeability of the sample, because the concrete structure 
already formed can take over the shock. To detail this result we must continue the 
researches in order to establish the links between the “strength” of the shock, the 
concrete age and its class considering the evaluation of the induced energy on 
weight unit (or volume) of the studied concrete elements 
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fact that durability becomes one of the most important concretes characteristics, the 
research and the settlement of the dynamic actions influence on the concrete basic 
characteristics, both physical and mechanical, are of a topical interest. 

Keywords: concrete, permeability, dynamic action. 
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Summary 
The sustainable development is the only means to be used by the contemporary 
society, taking into consideration the demographic expansion, the accelerated 
industrialization, the increasing consumption of raw materials, the environment 
degradation and the exhaustion of some essential natural resources. The Brundtland 
Report (1987) is eloquent in defining defines the sustainable development as “the 
development that fulfills the present generation’s necessities, without affecting the 
future generation, in order to satisfy its own necessities”. 

The obvious climate changes, the ongoing increase in the price of energy obtained 
from fossil combustibles and the need for contributing to the diminishing of gas 
emission with hothouse effect according to the Kyoto agreement, all contributed to 
the increased concern of most world states for the sustainable development, 
including Romania’s. 

ISSN 1582-3024 Article No.54, Intersections/Intersecţii, Vol.3, 2006, No.7, “Young Scientists’ Researches” 13 

The building sector considers sustainable development as a very important aspect 
for the society, nevertheless a major consumer of energy and row materials. This 



http://www.ce.tuiasi.ro/intersections

 C.C. Ungureanu 

Construction Management

aspect must be viewed as a means for the factors which affect nature and human 
health, taking into account its effects on the resource consumption, the impact on 
the environment and the quality of the interior environment. 

The efforts made for discovering and exploiting of new clean regenerated and 
cheap sources of energy (sun, wind, water, etc.) are essential. However, the easiest 
and most vital thing is our modernizing the existent housing resources, through 
major actions for preserving the energy. This requires significant efforts nationally 
and locally. 

The introduction of the Quality System in Constructions – stipulated by the 
10/1995 Law and the 29/2000 Order of the Romanian Government, referring to the 
building thermal rehabilitation and promoting the thermal energy savings – is part 
of our country’s current approach. Our country’s initial projects for the 
improvement of the heating system of several buildings that are local authority 
property are essential for the sustainable development. The requirement for an 
energy certificate for every building is an important measure, enabling the energy 
audit. 

The European Union (EU) has investigated all the above mentioned issues. The EU 
has also compiled various studies on our country’s current building environment. 
This paper is focusing on experimental and practical aspects of such studies. Its 
author took part in realizing the rehabilitation project for the common block of flats 
at 7 Tabacului Street, Iasi, Romania. He monitored and analyzed the project 
outcome throughout almost three-year usage of the building after the completion of 
its rehabilitation work. 

The conducted public surveys revealed the need for adapting the building heating 
system to the new conditions following the rehabilitation, as well as the need for a 
thorough assessment of each consumer’s energy consumption. 

The “in situ” investigations revealed the fact that the thermal rehabilitation of the 
building enabled a high level of comfort of the interior heating, a better window 
glazing and a lack of wet and condense of the outside walls. Nevertheless natural 
ventilation for the interior environment – mainly the bedrooms – was not achieved. 
Hence the need for a frequent airing of the rooms by opening the windows, this 
leading to a significant heat loss. 
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The utilization of the IR thermograph was an efficient means for verifying the 
quality of the heat protection projects. One could obtain information concerning the 
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negative effect of the thermal bridges and the heat loss through the building 
components that form the envelope. 

An important conclusion is that the adjustments made for increasing the building’s 
efficiency can not be limited to works at the envelope of the buildings and 
installations. The natural ventilation of the rooms is an essential factor, thus the 
present paper describes a method for airing a flat. Using the analogy between the 
flowing of air – considered an ideal, uncompressible fluid without viscosity – and 
the thermal transmission through the conduction into a solid element, a new 
method of numerical simulation has been applied for the common block of flats 
from Iasi. By comparison, the results obtained before the thermal rehabilitation of 
the building and after its rehabilitation emphasize the need of means for the 
entrance of fresh air and for the evacuation of polluted air, due to the insufficient 
intermittent ventilation created when opening the windows. 

The use of an advanced machine for reading the concentration of carbon dioxide 
allowed significant calculations of the ventilation rate for several spaces in the 
room. A low level of natural ventilation was once again noticed from values that 
resulted lower than those indicated by the current norms for thermo-technical 
projection. Taking this into consideration, new machines for realizing the 
ventilation were installed in the building, but the people living there did not use 
them, to avoid the energy consumption. Therefore means for natural ventilation 
were required for the spots with fixed carpeting. 

In addition, we must emphasize the need for education on comfort and energy 
efficiency. The analysis of the microbial presence in the rehabilitated block of flats 
resulted from the researches conducted in the present paper are emphasizing the 
possible risk factors affecting the human habitat. The above-mentioned combined 
efforts would have significant contributions towards achieving the desired 
objectives. 

The paper’s objective is the efficiency assessment of the current measures used for 
the rehabilitation of the above-mentioned common block of flats in Iasi, in order to 
adjust them in line with the building sustainable development. The paper’s topic is 
of great concern nowadays, given the society’s technological progress, its 
compliance with the requirements for energy preservation for the civil buildings 
and its need for lowering the living expenses. 

Keywords: sustainable development, civil buildings, energy conservation, interior 
environment, comfort and hygiene. 
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Summary 
 
During the service life, a real structure has been always subjected to environmental 
attacks; these attacks have a large influence depending on the intensity and the 
duration. One of most important factor which causes damages to structures is 
temperature variation. These damages may lead to the loss of structural 
performances or even failure of the structure prior to its expected service life. 
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The theses analyze the phenomena of freezing-thawing regarding civil 
constructions and especially the concrete structures. The paper has five chapters; in 
the first one is the introduction, the second one refers to degradation process such 
as frost attack in cement-based porous materials increases the costs to maintain 
structures especially in the north countries; the third one is about durability 
structures with the internal and external factors which attack the civil constructions, 
this chapter has an important classification of the damage factors; the chapter four 
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refers to experimental research  regarding freezing and thawing and the final 
chapter are the conclusions. 
Keywords: freezing-thawing phenomena, durability 
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Summary 
 

The construction under its different shapes is one of the most important products of 
human activity by the degree of intelligence and knowledge imposed by 
conception, design and execution, by its extensive service length, by particularities 
that differentiate it from other products and least but not last by its purpose, 
implicitly its use value. A product having such characteristics attracts costs 
accordingly, and these costs cover the corresponding activities for the interval of 
conception and design, proper execution, maintenance and exploitation, putting to 
another purpose and after-use. A major concern of the human being was always in 
achieving some products with maximum use value and involving minimal 
expenses. No methods used until present day, no research made on national or 
international level did not exhausted the possibilities of cost reduction in 
construction achievement in the context of constant changing in customer 
requirements,  performance demand, quality standards’ satisfaction.  
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Value analysis and engineering for construction elements is another lever, that is 
less studied and founded and that the author proposes in dwelling house 
construction achievement for a minimum value-value use report. 

  
PAPER CONTENT 
 

The paper is structured on six chapters, after the model presented in figure 1.1:  
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Chapter 1 – Presents a short history of appearance and development of the value 
Analysis and Engineering on international and national level and also its 
connection with other subjects. We present also in this chapter a general diagram 
based on which we structured the doctor’s degree paper (figure 1.1). Finally we get 
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to the conclusion that at present this method is little used in constructions on 
national level, but the competitive market will impose its use.  

Chapter 2 – Defines the system concept and presents the general model of a 
system. We defined the system, we classified the systems and we made a systemic 
approach of the building object. We get to the conclusion that the “building object” 
system is decomposed in more or less complex subsystems function of the pursued 
purpose. The criteria found at the base of the decomposition is generally the 
functional criteria, each subsystem being characterized by specific functions that 
refer to the main role that this has inside the “construction object” system. The 
systematic approach of the building creates at the same time the opportunity of 
using some modern investigation techniques and methods in this area.  

Chapter 3 – theoretically treats the concept of value Analysis and Engineering 
defining concepts and terms that will be used in the doctor’s degree thesis. Is 
defined the value Analysis and Engineering and is described the connection 
between a product’s value and utility, reaching the conclusion that the product is 
determined by necessities. We defined the function concept and the principle 
standing at the base of this research method, and at the end of the chapter we 
presented the methods and techniques specific for value Analysis and Engineering.  

Chapter 4 – presents the problem of the construction performance concept being 
analyzed the basic and performance demands, and also the performance criteria 
that a building must fulfill. There are identified advantages and disadvantages of 
building performance concept use and there are obtained a series of conclusions. 

The second part of this chapter presents the quality concept problematic in 
constructions reviewing the evolution of quality concept, quality insurance system 
organization modality and the elements that are part of quality insurance in 
constructions. At the end of the chapter there are presented the three levels of 
quality achievement, namely: quality design, quality insurance and quality control 
presenting the quality control and insurance system (S.C.A.Q.).  

Chapter 5 – establishes and proposes a selection methodology of the optimal 
constructive solutions for the building system based on value Analysis and 
Engineering. We decomposed the “building” system in subsystems of inferior rank, 
respectively building elements. While the building elements are varied, this study 
was particularly made for the closing elements in civil engineering, respectively 
exterior walls.  
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There were presented a series of constructive solutions for the exterior walls based 
on the users’ demands mentioned in anterior chapter and Law 10/1995 – 
Construction Quality Law, established the exterior walls’ functions. We established 
the balance of these functions in the utility value by drawing up a poll chart. We 
made the technical and economical dimensioning of the functions, and finally, 
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through the systemic analysis we identified the constructive solutions accepted by 
the value Analysis and Engineering method.  

Chapter 6 – synthesis of the main results and original contributions of the author 
established in the doctor’s degree thesis performance. The references include 128 
titles, from which 29 are of the thesis’ author.  
 
Keywords: system, subsystem, function, functionality, building object, building 
element, demand, quality requirements, performance criteria, performance levels, 
technical dimension, economical dimension, use value, value engineering and 
analysis. 
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Summary 
The main scope of this thesis is the investigation and the development of the 
passive, active, hybrid and semi-active control concept applied to civil engineering 
structures in order to mitigate the vibrations produced by severe winds and 
earthquakes.  

It aims to obtain a reorientation in the civil engineering field like European one’s 
through the development of the information about control techniques and the 
presentation of the modern technologies applied to civil structures in order to 
increase the protection and security of the citizens live and the monitoring of the 
most important constructions. 

The structural engineer will have the possibility to choose with respect to the 
economic and seismic risk criterions which of two design concepts of the seismic 
protection will use it – the ductility and internal energy dissipation concept or the 
external protection of the constructions using one of the control systems analyzed 
in this paper. 
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The thesis is systematised in seven chapters which analyse clearly and unitarly the 
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In first and second chapter, the development of the structural concept and the most 
representative literature review on structural control has been presented. However, 
only a limited number of references are cited. The author has done his best to 
present a balance view of the developments in the field of structural control.  

It’s presented the necessity in using of these control systems for the protection and 
the safety of the constructions to seismic actions.  

There are described the compound elements of the main types of control and also 
the examples of the structures protected with control system. In the same time there 
are discussed the advantages and disadvantages of the methods. From the analyze 
of the existent system’s behavior it results a number of disfunctionalities, which are 
possible to occur at similar functional systems or at the systems which are in design 
process. In final of the chapter are described smart materials which may be 
included in the structural elements or define components of the vibration control 
devices.  

In the third chapter are treated the follows: vibration isolation, differences and 
similarities between passive and semi-active control and between active and semi-
active control, active control strategies based on the integration of acceleration 
feedback and the integration of force feedback, analytical representation of state-
space models for the response estimation of a structure at which it’s attached a 
passive or active control system, linear quadratic optimal control (LQR),  processes 
of energy dissipation (internal damping - viscoelastic, hysteretic; structural 
damping - Coulomb friction; equivalent viscous damping), energy balance and 
design concept on energy criterions. 

The semi-active devices are distinguished from comparative analysis of control 
systems because they can be used for reducing the input energy and the energy 
dissipation introduced in a structure by strong winds and seismic actions. 

The stability is guaranteed, in the sense that no instability can occur, because semi-
active devices utilize the motion of the structure to develop the control forces as in 
the passive control, and therefore a semi-active control system needs a small power 
source, e.g a batery, only to change the mechanical proprieties of the device. An 
active control system requires large electric power, from tens kilowatts to several 
megawatts, to control actuators that apply forces to the structure taking into 
account the mass of the construction equipped so that. 
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The fourth chapter is a bibliographical review of the most studied semi-active 
techniques. A semi-active control system requires a little amount of energy in order 
to change the characteristics of a passive dissipation device. The semi-active 
control devices dissipate energy in structure and are seen as passive damper, but 
can achieve the performance of an active system. The semi-active devices are 
always stable because they remove the energy requirement for a structure, not add 
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input energy in a structure as in an active control case. However, the control forces 
by a semi-active device may be increased or decreased by external power source 
through the value of voltage applied to the current driver U. The semi-active 
control methods that are included in this discussion are open loop, on-off skyhook, 
continuous skyhook, on-off ground-hook, continuous ground-hook, direct 
Liapunov, clipping, modulated homogeneous friction, bang-bang and instantaneous 
optimal control. The author, in programming language, elaborated and developed 
the semi-active control implementation algorithm for each strategy (as reference 
the programming language is C++). 

Fifth chapter deals to the Tuned Mass Damper (TMD) and Semi-Active Tuned 
Mass Damper (STMD) to control vibrations of a structure.  It’s found that the 
STMD can substantially improve the steady state response of the structure 
controlled with TMD around the tuning frequency over the passive TMD. The 
control performance is not effective during transient period. 

Sixth chapter is devoted to the experimental activity regarding the implementation 
aspect of the passive and semi-active control devices.  

The research work of the author who effectuated a training period during 1 year - 
Marie Curie Training Site Fellowships - at the European Laboratory for Structural 
Assessment in Ispra, Italy, is part of Testing of Algorithms for Semi-Active 
Control of Bridges (TASCB) project under European Consortium of Laboratories 
for Earthquake and Dynamic Experimental Research (ECOLEADER) programme. 
The aim of the project is to evaluate and compare semi-active laws for the 
controllable friction devices mounted between deck and piles in a realistic bridge 
structure subjected to severe earthquake ground motions, using the sub-structure 
PsD test method that allows a realistic nearly full-scale test without having to build 
a real bridge.  

The experimental results in passive case demonstrated that the device was able to 
absorb half of the total energy input of the earthquake, decreasing the maximum 
displacements with 30% when the PsD test was made for 30% of EC8. Also the 
author has been developed appropriate control algorithms for the experimental 
semi-active case: passive control, modulated homogeneous friction control, 
modulated equivalent viscous damping control and clipping control.  

The final conclusion is that the structure response is approximate identical in the 
analyzed cases. The use of the semi-active control methods is due to the reducing 
of the voltage applied to the current driver U and the period increase of the DSF 
live at normal parameters, which have the economic effects in time. 

Numerical and experimental results obtained in the sixth chapter are in good 
concordance with these obtained by the others researchers, underlining the 
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advantages of the semi-active control devices in comparison with (as against) the 
passive control systems.   
 
Keywords: structural control systems, seismic action, earthquake engineering, 
energy dissipation, seismic protection and dynamic model. 
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Summary 
This paper represents author’s intention of framing the present preoccupations 
regarding the development and improvement of  structures design and computation 
methods, regarding safety measures and economic efficiency for constructions. 
Starting from this general assertion, the problems approached and developed by 
eng. Vasile Filip are part of present preoccupations of  experts in design, research 
and construction survey field, regarding the improvement of computation methods 
and elaboration of solutions concerning the safety requirements and economic 
efficiency, during the exploitation stage and also during the rehabilitation after the 
earthquake damages. The requirement imposed to the constructor expert to resolve 
correct and rigorous, in a short time, social commands of a great responsibility, 
which imply the protection of some material and especially human values, justify 
choosing the approached theme and the utility of it’s development in a doctorate 
thesis.  
Seeing 
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the relativity characteristic of models and computations methods from 
Structural Mechanics, it was thought to be useful the effectuation of some 
experimental researches on models. There were made two studies by the author 
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regarding the analysis of a metal structure in the three approached and developed 
stages in the thesis and the analysis of a real mixed structure (concrete frames and 
masonry), that was examinated and reinforced (consolidated) with author’s 
participation. 
During the first case study there were outlined the possibilities of finding and 
valorification of the parameters that quantifies the elements regarding the strength 
and deformation capacity and dynamic actions behaviour of structures in initial 
phase, postseismic stage and the postconsolidation stage, being also defined the 
correlation parameters between the three stages.  
Based on these quantified assumptions there are finally established the 
rehabilitation measures and also their efficiency. 
The second case study, made for a real structure with the effective author’s 
participation, outlines the possibilities offered by a computer numeric analysis to 
determine the rehabilitation solutions and to verify them on the construction field.  
The results obtained from this two case studies are able to confirm, or to modify 
and improve the theoretic analysis of structures in their different stages of 
existence. 

Accordingly, the adjustment and consolidation after earthquakes must be a 
complete and competent activity, that must set-back the construction in adequate 
conditions of work in case of a new earthquake. 

 

Keywords: masonry, analysis, consolidation, earthquake, design 
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Summary: 
The Performance Based Seismic Design concept became in the last decade a 
central task of the researchers in the seismic engineering field from around the 
world. The concept consist in the determination of the structural performance of 
certain type of structures in accordance with different levels of seismic action 
modelled on probabilistic basis depending on the seismic hazard of the area where 
the analyzed structures are. 

Some of the objectives followed in the thesis are: 

- The analysis of the actual trend in seismic action modelling using the traditional 
and modern concepts and the analysis of the actual and modern trends of seismic 
action modelling in the national and international codes. 

- The development of the research and of the numerical experiments regarding the 
modelling of the seismic action in stochastic and probabilistic approach in order to 
determine the seismic hazard for Vrancea and Iasi areas based on the seismic 
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database from NIEP and to represent the stochastic characteristics of the most three 
important Romanian earthquakes with moment magnitudes over 6.4 grades. 

- The analysis of the evolution of structural performance concept of reinforced 
concrete structures constructed in areas with high seismic risk and the 
implementation of the concept in the national and international codes. 

- The evaluation of structural performance of reinforced concrete structures under 
nondeterministic modelled seismic action compared with structural performance of 
reinforced concrete structures under deterministic modelled seismic action.  

- The proposal of an advanced methodology to evaluate the seismic performance of 
reinforced concrete structures using nondeterministic models of the seismic action 
and pushover analysis in order to validate the numerical experiments.  

As personal contributions can be mentioned: 

- The comparative synthesis of traditional and modern aspects of dynamic/seismic 
action modelling and identification and the synthesis of the models used in the 
modern concept of performance based design, in national and international codes;   

- The development of numerical experiments for modelling the seismic action in 
probabilistic and stochastic approach; the probabilistic analysis of the seismic 
hazard for Vrancea area based on the numerical database of seismic events in the 
time period 1934-2005; 

- The systematization of the evolution of structural performance concept for 
reinforced concrete structures in national and international codes and the analysis 
of the implementation of the performance based design concept, and the 
comparative analysis of the existent methods in national codes;  

- Scaling of the 3 most powerful ground acceleration time histories in Romania 
using the attenuation analysis and at different probabilities of occurrence using the 
modern probabilistic approach;   

- Design of analytic structural models to represent some classes of reinforced 
concrete structures designed and built in Romania;  

- The comparative analysis of seismic performance of the 3 analytic structural 
models using SAP2000 software, according to the advanced methodology of 
performance based design; 
 
Keywords: advanced, dynamic, seismic hazard, performance, reinforced concrete, 
probabilistic. 
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Summary 
The first chapter begins with the presentation of the dwelling buildings built in 
European Union and in Romania and also of the present stage of research in this 
area, both on national and international plan.  
At the end of the chapter there are presented the objectives of the PhD’s thesis.   
The second chapter presents in detail the elements of the life cycle of a building. 
More than that, these are suggestively represented with help of a logic diagram.  
In the third chapter there are presented in detail the quality requirements according 
to Law 10/95.  
Furthermore, there is presented in an original manner the technical-economic and 
performance factors.  
The fourth chapter begins with the presentation of the global cost concept on a 
world wide scale.  
Further there are defined 
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In the fifth chapter there are presented the non-conformities of the two types of 
structures subject to analysis: big panels and brickwork.  
Also in this chapter there are presented the exploitation and maintenance expenses 
for this flat buildings, the experimental tests being made in a three years period 
(2003 - 2005).  
In the 6th chapter there is created a “MERA - BLOC” methodology meant to be an 
instrument for choosing the optimal variant for rehabilitation of the dwelling 
ensembles based on global cost.  
The last chapter presents a conclusion synthesis from each chapter of the paper and 
the original contributions brought by the author.  

 

Keywords: life cycle, quality requirements, technical-economic and performance 
factors, global cost, non-conformities, big panels and brickwork, exploitation and 
maintenance expenses, optimal variant for rehabilitation. 
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Summary 

La thèse de doctorat traite un ensemble de problèmes concernant la sécurité 
routière des routes à deux voies, catégorie routière prépondérante  aussi dans 
le réseau routier roumain. 
Dans les chapitres monographiques on synthétise les caractéristiques 
géométriques spéciales,des chapitres du Highway Capacity Manual 2000,les 
méthodologies d’évaluation de la sécurité routière,l’audit routier,la „vision 
zéro”,etc. 
Parmi les contributions de l’auteur de la thèse,on peut spécifier les 
méthodologies:(a)de détermination des coefficients d’équivalence des 
véhicules physiques ,du point de vue de la capacité-en fonction de la 
structure du trafic et du régime de vitesse - pour éviter l’utilisation des 
coefficients uniques,indépendamment des conditions locales,(b)pour les 
enregistrements -de courte durée- des vitesses instantanées,l’élaboration de 
la notion de „nombre équivalent des accidents de circulation”-en fonction de 
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la gravité, de la densité et du nombre des véhicules (par des coefficients de 
pondération). 
Les corrélations entre les caractéristiques V15 , V85 ,Vmin ,Vmax et le nombre 
équivalent des accidents de circulations justifient le conditionnement du 
régime de vitesse en fonction des conditions locales et la programmation 
judicieuse des travaux nécessaires 
Pour l’étude de la sécurité routière on propose l’utilisation des méthodes 
d’analyse multicritères. 
L’ensemble des propositions sont justifiées par les niveaux de confiance des 
études de cas afférents. 
 
Mots clefs:sécurité routière, accident de circulation,régime de vitesse,trafic 
routier,corrélations. 




