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1. INTRODUCTION 

The interest for bridge engineering section was very high. From the articles 
received 24 were selected. They may be classified in 6 main areas: 

 Road structures management, 

 Works for bridges, 

 Materials for bridge, 

 Methods of calculation and design , 

 Modeling in bridge engineering, 

 Teste, încercări şi măsurători pentru structuri. 

The papers come from many institutions and many research areas proving that the 
problems of bridge are of strict actuality and there are far from being solved. More 
and more subjects arise while experts are going deeper into their research. 

The papers are only a small contribution, one of the many steps to be followed in 
the years to come to construct a transportation infrastructure worth of its name, 
capable to offer comfortable traffic in safety and security. 

2. ROAD STRUCTURES MANAGEMENT 

Mircea Suciu and Gavril Kollo studies the “Advantages and disadvantages of the 
counter deflection based on the average of the deflections recorded in the sections 
of the superstructure of a railway bridge”.  

Objectives of the article are to determine the vertical displacements of a railway 
bridge with a special shape of counter deflection, steel-concrete composition, 50m 
span, under the action of a high speed train. In order to determine the impact of the 
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increased speed upon the vibrations and deflections of a mixed section railway 
bridge superstructure, this superstructure has been carried into the SAP2000 finite 
element software.   

Two variants of superstructure have been analyzed, one without counter deflection 
and one with counter deflection, based on the average of the deflections obtained in 
the bridge that had a straight running track. Twelve non-linear dynamic analyses 
have been performed for each model, with the Thalys train that covers the analyzed 
models with speeds: 1, 10, 20...110m/s (3.6...396km/h). The maximal value of the 
counter deflection is 10.323mm. 

In the article “BMS – A Romanian perspective” Scînteie Rodian presents the 
development of the Bridge Management Systems in use at the National Company 
of Motorways and National Roads. The system is the result of a 7 years program 
conducted and CESTRIN Bucharest. The system includes the data collection, 
condition assessment, needs evaluation, and strategic allocation of funds. While 
mush is still to be done, the system fits the need of the administration and is 
appreciated by World Bank and experts from other countries. 

 

Alina Mihaela Nicuţă and Constantin Ionescu take in consideration the problems 
regarding the quality costs in the process of total realization of a bridge. Quality 
costs have the purpose to assure a good quality on a long period of time. The idea 
is to consider the principle of the work “well done from the first time”. The 
necessary costs for a high quality must be evaluated in order to be able to predict 
and control the total cost for quality.  

In order for a construction to fulfill the principles of quality system is necessary to 
create equilibrium between quality and costs. The decrease in quality determines an 
increase of the overall costs. Quality costs are the costs due to the NON creation of 
a quality product or service. In general terms, the quality system has two types of 
costs: quality costs and non-quality costs. First of them include prevention costs 
and evaluation costs. The other ones include the costs of internal faults and costs of 
external faults. The paper presents some examples of detailed activities that 
determine these costs. Each and every cost is influenced by its own specific 
activities.  

The paper intends to create a unified quality cost system for the area of bridge 
engineering. Therefore it is necessary to take into consideration all the phases of 
the bridge life meaning design, execution, exploitation and post-utilization with the 
included proper costs. 

 

Raluca Popa in the paper “Considerations on the bridges and roads from Neamt 
historical area” analyzes the transportation network in Neamt County and its 
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present condition. The article presents statistics on the development of the network, 
its present situation. The condition of the structures is also presented. 

3. WORKS FOR BRIDGES 

Boldus D., Bancila Radu, Petzek E. present the “Strengthening and 
reconstruction technology of an old steel highway bridge”. The article deals with 
historical bridge which are in the authors’ view "witnesses of the past". One such a 
bridge, which resisted to two World Wars, is the bridge in Săvârşin over the Mureş 
River on the local highway DJ 707 A.  

Due to the fact that technical condition of the bridge was unsatisfactory, the 
elements are corroded and some verticals and diagonals are damaged by the impact 
with the vehicles, the structure is under a complete process of strengthening. The 
existent floor beams, stringers and cross girders are simple supported elements. 
The deck consists of Zorres elements filled with ballast, supporting an asphalt 
surface. In present the structure has a special importance being the only crossing of 
the river in a large area. Taking into account the importance of the structure, its 
historical value the decision of rehabilitation of the structure was taken. The paper 
presents some aspects of old structure’s strengthening and reconstruction works. 

 

In the article “Considerations Regarding the Rebuilding of a Prestressed Concrete 
Bridge Damaged by High Floods” Mata Iulian presents the problems encountered 
in Buzău, to the bridge on the county road DJ102B crossing the Basca Chiojdului 
River. 

After presenting the general hydrological conditions in 2005 over the country, the 
author focuses on the damages that the floods produces on the selected bridge and 
solutions that the experts found for getting this structure opened for traffic.  

The importance of this example arise from the fact that the same situation is 
relevant to and coincides with many other of the cases met during the period of 
February-September 2005: the lack of bank protection, the insufficient draining 
section or the insufficient foundations of the infrastructures contributing decidedly 
to bridge damaging. 

The author concludes that this effort has two main causes:  

 The lack of involvement from the part of administrators in actions of 
maintenance and periodical or capital repairing of bridges and bank 
protection devices, their accentuated decay eventually leading to the 
construction’s lack of protection in front of high floods and finally ending 
in its collapse. 
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 Forest cutting and non-corresponding agricultural works that facilitate the 
processe of corrosion which, in turn, leads to increasing the coefficient of 
water flowing down slopes carrying great amounts of alluvia and floating 
debris that affect the structure of the bridge and seriously erode the 
foundations or clog the span of the bridge. 

 

Mario Paolo Petrangeli, Luigi Fieno, Ciprian Dan Loata preset the paper 
“Seismic isolation of the Italian bridge: A case study”.  

The seismic isolation of a structure represents a very efficient technique to 
guarantee security against collapses and damages to persons and/or other structures 
in case of a catastrophic seismic event, and it is therefore expressively suggested by 
normative, especially in sites of medium to high seismicity. In the case of bridges 
and viaducts such technique finds its natural implementation due to their “mono-
dimensional” conformation and their structural response. The new Italian seismic 
legislation, adhering to international regulations and specifically to the Eurocodes 
approach, proposes two main methodological approaches for the dimensioning of 
bridges under seismic actions: “elastic” or “ductile”. 

The article describes the 777m long Vomano viaduct and the 2504m long 
Sant’Antonio viaduct which, together with Carestia Gallery represent the main 
structures for the completion of the doubling of Teramo – L’Aquila motorway in 
the Appennini tract. The conditions, the calculations and the solutions are included.  

The authors wish to synthesize the Italian experience in bridge seismic isolation by 
defining a relatively less expensive technique which, in association with a correct 
design approach, as well as a correct construction procedure, allows to effectively 
and elegantly solving the issue of conformation to seismic regulation even for large 
structures. 

 

Romanescu Claudiu et. al. treat the subject of  scouring at bridge. In their article, 
“Conditions to apply different methods of elimination of scouring of infrastructures 
of road structure”, they deal with the stability of the structures. It is widely known 
that most of the bridges failed because of the problems in the water channel. 
Therefore, the paper presents a method to select the optimal solution according to 
the type of scouring, configuration of the channel, to offer to the administrator a 
decision instrument based on scientific knowledge. 
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4. MATERIALS FOR BRIDGES 

Marinela Bărbuţa and Lepădatu Daniel in their paper “Polymer concrete 
optimization using mixture design of experiment and response surface 
methodology” present the use of statistical technique to analyze data from mixture 
experiment design and involve regression models to determine the response surface 
of polymer concrete.  The experimental studies were realized on polymer concrete 
prepared of epoxy resin, silica fume and aggregates. The combinations were 
designed based on the mixture design concept of design of experiments. For each 
polymer concrete combination, the mechanical properties were studied. The results 
are reported for polymer concrete realized of epoxy resin and silica fume (SUF) as 
filler. Each response (mechanical property) was individually optimized and 
compared with experimental data. 

 

The article “Friction Stir Welding – an innovative solution for civil engineering” of 
Ramona Gabor, Anca Gido, Radu Bancila, presents the method of Friction Stir 
Welding (FSW). This method conquered the interest of the industrial companies 
because the good quality of the weld and because it possible to weld components 
with high requirements as regard compression strength and tightness. The process 
is a solid – state one, being considered an ecological process. The applications to 
the industrial scale are known in aircraft industry, automotive industry and 
shipbuilding industry. Since the aluminum becomes more often used in civil 
engineering, FSW presents interest also in this domain. Two of the big number of 
aluminum alloys that can be welded with FSW seems to be most indicated for 
superstructure of the bridges: AA 5083 and AA 6082. These two alloys have a very 
good behavior to corrosion – one of the biggest problems of steel bridges. This 
paper presents the future welds that can be used for bridge constructions. 

 

The paper of Pavla Matulova is “Repair of subbase by large – sized grouting and 
potential use of recycled raw materials as substitution of binding components of 
grouting materials” 

The cracks and caverns of different types belong to the most frequent failures 
within concrete, reinforced concrete and masonry structures. These can appear also 
in the bottom surface, in rocks and grounds under the structure. Very efficient 
method of these failures rehabilitation is the grouting with a medium which has 
better physical properties than the original structure. The paper describes the 
possibilities of grouting strategy and especially the development of new 
progressive materials containing different by-product (fly ash, washing wastes, 
foundry sand, slag etc.) under respecting the increase of quality. Attention was paid 
especially to properties of the fresh mixture namely to the setting time of modified 



6  C. Ionescu, R. Scînteie, C. Comisu, A.M.Nicuţǎ  

materials and to the fulfillment of demanded physic-mechanical parameters of the 
hardened mixture. Particular formulae were designed following optimization 
calculations for the broad utilization in practice. 

In the article „Slip-resistant Surface Treatments on Bridge Construction Walking 
Areas – the First Stage” Vít Petránek and Tomáš Melichar deal with the problem of 
the construction completing period of bridge structure, whereas research of suitable 
slip-resistant surface treatment for bridge sections, where it is demanded or 
appropriate.  

Contribution of the research performed within the paper is secondary raw material 
(SR) utilization on the surface treatment preparation. Primarily optimal SR was 
selected, which was then applied in suitable specific proportion and grain size to 
prepared matrix (epoxy resin). In the next phase of the research, basic properties 
determination of the prepared mixtures was carried out, i. e. tensile strength by rip 
off test by another name standstill to bedding. During the last one stage some tests, 
which are characterising durability of investigated surface treatment, will be 
performed, concretely abrasive and frost resistance. 

5. METHODS OF CALCULATION AND DESIGN 

Ştefan I. Guţiu, Petru Moga and Cătălin Moga present the paper „Fatigue 
design considerations of the steel plate girders”. 

This article presents the fatigue checking methodology of the steel bridge members 
according to Romanian norm SR 1911-98 and EC 3. A comparative analysis 
regarding the fatigue checking of the main girders of a 30 m span steel railway 
bridge is made. The concluding remarks and observations are useful in the design 
activity of this type of structures. 

 

Călin Mircea and M. Filip, in their article “Research upon the Cracking Induced 
by Restrained Contraction of Mass Concrete Elements”, present aspects of an 
investigation made upon the cracking states induced by early age restrained 
shrinkage of concrete, at the piers and abutments of the bridges from the new 
Transylvania Motorway, Romania. The National Building Research Institute 
[INCERC] Cluj-Napoca Branch and Technical University of Cluj-Napoca 
performed the investigation at the request of the general contractor Bechtel 
International Inc.  

At approximately one month age of concrete, crack widths range between 0.05-0.5 
mm were observed. The paper emphasizes the analyses, interpretations and 
analytical predictions for the future progress of the cracking states, based on the 
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data acquired from the technical documentation supplied by general contractor, and 
monitoring of the crack widths.  

The good match of theoretical results with the real registered data led to the 
conclusion that cracking states are caused mainly by restrained volume contraction 
within the first week. Thus, repair measures could be done in time and the normal 
progress of the works continued. 

Mircea Suciu presents the paper “Comparison between the parabolic counter 
deflection and the one made up of the average deflections in the case of a high 
speed railway bridge”. The paper analyses two shapes of counter deflection from 
the point of view of the vertical deformations railway bridge. The bridge has a 50m 
span and is made of steel-concrete without ballast bed. The purpose is to make the 
decision over introduction of the high speed trains. 

 

In the article “The analysis of the compatibility of rotations within plastic hinges 
from reinforced steel structures” Constantin Amariei and Ioan Buliga present the 
possibilities for the assessment of the actual rotations and rotation capacity for the 
verification of the fulfillment of the compatibility condition of these deformations, 
one of the stages from the analysis of the behavior of reinforced concrete and steel 
structures in the post-elastic field. 

Relations of cause deformations are presented in the likeness of dot-matrix in the 
sight used the automatic calculus. 

6. MODELLING IN BRIDGE ENGINEERING 

Gavris Ovidiu is included in the symposium with the article “Using the finite strip 
method in determining the static response of the deck bridges” 

The paper presents aspects related to using the Finite Strip Method in obtaining the 
static response (static displacement or static moments) of the road deck bridges, 
having various forms (rectangular, oblique or trapezoidal plates), a constant or 
variable thickness and various boundary conditions.  

The method has a good apply to the deck bridges, modeled by orthotropic and 
isotropic plates and the results are very similar to the ones obtained through the 
analytical calculus. 

 

Păuleţ-Crăiniceanu Fideliu makes an “Analysis of active seismic response for 
controlled structures using stochastic models”. 
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This paper investigates the seismic response of active controlled structures using a 
stochastic approach. The study is at a starting point for the author and it is intended 
to focus on principles and methodologies for simple structures and simple active 
control strategies. Also, the study is envisioning validating stochastic domain 
strategies for active controlled structures that have been already validated in time 
and frequency domains. 

The article is based on the wide experience of the author in structural active 
control. A stochastic approach for the seismic response of structures with active 
control is proposed. The seismic action is described as a system with a white noise 
input and a seismic-like time-history response. A non-negative envelope function is 
modeling the input stationary random process.  

Application of the methodology on very simple structures is in the views in order 
to begin a longer term investigation in the field. The main results show the 
differences between the controlled and the non-controlled cases. 

From the stochastic point of view, results show that the active controlled structures 
behave very well. It is confirmed that this type of analysis is very useful in judging 
a control methodology together with other analysis as time-history response and/or 
frequency response analysis. 

 

Rodian Scînteie, Constantin Ionescu, Cristina Romanescu and Claudiu 
Romanescu in their article “Subjective and uncertainty in bridge assessment” deal 
with the problem of the difference in output of specialist when assessing the bridge 
stock. Due to the fact that most of the bridge evaluations are made through visual 
inspections, the process becomes a highly subjective one. The article makes a 
comparison between the evaluation using directions of the AND522 regulation and 
the specialist opinion. A way to calibrate the provision of the regulation was 
proposed. 

 

One of the most important factors for final surface quality in concreting of large 
dimension slabs is to secure minimum vaporization of water and limit the 
undesirable tensile and compressive stresses in concrete structure which can be 
formed by quick drying of the concrete surface. Only purpose of ordinary type of 
treatment for fresh concrete is to secure sufficient amount of water during 
hydration. These materials have to be removed or left on place to be worn off. Vít 
Petránek in the article “Surface application of polymer coating for concrete 
curing” presents new material, based on polymer resin, which has been developed 
to keep necessary amount of water to secure proper hydration process in concrete.  
The intended use of the newly developed product is mainly for horizontal concrete 
slabs, floors. Polymer is applied onto fresh concrete before or during final surface 
treatment. Main aim of the research described in the proposed paper is to evaluate 
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effect of polymer on vaporization and with consequences on hydration process. 
Different amount of dosage of treated and not treated concrete were compared. 
Paper also describes three different testing methods of evaluation. Main advantage 
of this product is that this product can be also used as final treatment of concrete 
with good quality and appearance but also as bonding agent for following polymer 
layers. 

7. TESTS AND MEASUREMENTS FOR STRUCTURES 

Petr Kalvoda, Miroslava Suchá, Josef Podstavek, and Jiří Vondrák present 
“Photogrammetric measurement of deformations during the load test of brick 
vault”. The area of constructional element strengthening and subsequently 
strengthening of construction has been researched many times. These techniques 
lead so far to dimensional redesigning of the construction. Usage of the new 
technological procedures and especially utilization of new materials allows keeping 
existing dimensions of the construction. Their project is part of research project 
focused on additional strengthening of engineering construction particularly on 
monolithic concrete and brick construction. Few methods where used parallel 
together: tensiometric measurement, electronic tacheometry, very precise levelling 
and digital method of close range photogrammetry. The method of close range 
photogrammetry was used again as a complementary method just for data 
comparison and for photogrammetric technology improvement in application 
demanding high precision. 

 

Mircea Călin and M. Filip M. in their article “Service Tests on PC Beams” 
present aspects from the testing of full scale PC prefabricated bridge girders, to be 
used at the new Transylvania Motorway. The tests were performed by INCERC 
Cluj-Napoca, at the order of Bechtel International Inc., general contractor and 
producer of the prefabricated units. The paper aims to offer to the specialists 
valuable experimental data, obtained through state of the art testing techniques. 

General frame and testing conditions, the paper continues with a comprehensive 
presentation of the tested PC girders, based on the design documentation, a non-
linear evaluation and records of the producer is presented. Results are emphasized 
in a synthetic manner, based on graphical figures resulted from digital processing, 
and commentaries. The paper ends with the final remarks and the 
acknowledgement bring to the supporting colleagues from the general contractor. 

 

Jana Neumanová is involved in “Geodetic Measurement of Line Constructions for 
Control and Security of Construction Reliability”.  
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The report appropriates to theoretic problems (correct terminology) in the area of 
geometric accuracy that affecting resulting quality the constructions. Further it is 
aimed to the applications of empirically intended tolerant intervals, especially to 
the non - parametric methods that it is possible bring to bear into verification of 
geometric accuracy of the roads and highways. These methods have more general 
usage, the calculation is simpler and their characteristics are independent on the 
distribution of basic set. 

In the next parts is described graphic model of geometric parameters like 
possibility to visualization results of geodetic control measuring of geometric 
accuracy. The graphic model is given from difference measured and project highs 
of line constructions by the help of izogram for individual constructional section. 

 

Cristina Romanescu et al. in the paper “Condition assessment of reinforced 
concrete bridges using nondestructive testing techniques” treats the fact that a 
realistic and reliable assessment of a damaged bridge structure must comprise the 
evaluation of bridge condition, load bearing capacity, remaining service life and 
functionality. This paper present defects, the factors having strong impact on the 
deterioration and different nondestructive testing techniques used in the assessment 
of concrete bridge structure and promote the ability of these methods to detect 
defects with varying precision. 

Defects evaluation should be done for individual structural materials with respect 
to the damage type, its intensity and extent and to the affected structural element. 

Bridge engineers involved in the routine or extraordinary inspection of bridges 
have to take correct and reliable decision about the defect type, the associated 
deterioration process, the relevant cause and possible propagation of the damage in 
the future. This evaluation should be not based only on the expertise, engineering 
judgment and experience of the inspector. 

 


